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POST-WAR NOTES 


Ls To help you plan your post- 


take my new 


ical welded construction we 
have prepared a series of 


data sheets entitled “Practical 
Design for Arc Welding.” 
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mailing list. 
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his dollar. 
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| Deep Fillet Welding Technique and 


Application 


By M. H. MacKusick, J. B. Hiatt and R. V Anderson’ 


Preface 


ERETOFORE all fillet welding has been based 
on the supposition that a weld must be built up to 
required strength by successive layers of weld- 


@ inetal deposited within the angle formed by the pieces 


Mout beveling the edges. 


being joined. 

Deep penetrating welds wherein the base metal is 
fused well below the surface of the joint are quite com- 
mon, especially in the “‘submerged arc’’ process com- 
monly known as ‘‘Unionmelt’”’ welding. In fact at Cal- 
ship butt welds in plate up to */, in. thick are made with- 
The weld is fused at least half 


™ the plate thickness from the first side and the process re- 


peated on the second side to obtain complete penetra- 
tion of the joint. This process requires very much less 
‘filler’ metal than for grooved joints since a large por- 
tion of the fusion zone is supplied by melting the base 


metal. 


The use of deep penetrating weld for fillets likewise 
saves on welding rod but the deep penetrating weld will 
not measure up to specified gage size as determined by all 
recognized standards of inspection. 

One large company has recently published a Bulletin 


® covering the use of penetrating fillet welds and has had 


their procedure approved by the American Bureau of 


SSuipping. This is the first recognition of deep fillet 
= welding and, as such, is a step in the right direction to 


for several reasons. 
= procedure for our own information and for the benefit of 


sconserve welding materials and time at no sacrifice in 
sstrength or quality. 


The tests outlined in the following report were made 
First, it was desired to confirm the 


the local inspection services of the American Bureau of 
slipping and the Maritime Commission. Second, it was 
iecessary to determine in advance in so far as possible the 
ifficulties to be encountered in actual production. 
‘rd, it was hoped that some information might be 
gained which would result in further improvements. 

lhe results of these tests indicate that the technique 
outlined in this paper can be successfully applied if the 
iollowing conditions are met: 


1. An adequate supply of A.B.S. approved welding 
“ectrode of the AMERICAN WELDING Society Specifica- 
on E-6020 or E-6030 must be available. 

2. The cooperation of the inspection services of the 
“mpany, the Maritime Commission and the American 
"A re 


4 


” port on tests conducted by the Welding Engineering Dept. of the 
snag Shipbuilding Corp. for the purpose of studying the Fleet Fillet 
ildine . echnique proposed by The Lincoln Electric Co., at California Ship- 
ng Corp 

_ | Wel 
~adorat 


Na Terminal Island, Calif., Nov. 1942 : 
aing Engineer, Mechanical Engineer and Engineer in Charge Testing 
ory, respectively, of the California Shipbuilding Co. 


401 


Bureau of Shipping must be enlisted in the interpreta- 
tion of size and strength of fillet welds. 

3. Certain problems arising from the technique, par- 
ticularly the problem of cracking of fillet welds, must be 
solved. Work is now underway on this problem and it is 
hoped that an answer can be had by the time conditions 
are right for the adoption of these procedures. 


We are confident that these obstacles can be over- 
come and that the yard may take full advantage of the 
savings in welding time, man power, welding electrodes 
and to some extent in operative skill and training time. 


Introduction 


In an effort to adjust welding practices at the yard of 
the California Shipbuilding Corp. to the wartime condi- 
tions of increased production, and at the same time being 
faced with a severe curtailment of man power and mate- 
rials, the Welding Engineering Dept. has embarked upon 
a program of testing and development of new welding 
techniques. 

It has always been recognized that the use of large- 
diameter electrodes should be increased to the maximum 
commensurate with available equipment and experienced 
personnel. Asa result the estimate of electrode require- 
ments was revised on July 20th to add 4% of °/j-in. 
electrode, increasing the percentage per hull of elec- 
trodes of */3-in. size and over from 30 to 34%. The use 
of larger-size electrodes together with the use of position- 
ing devices has enabled the Plate Shop and Sub-Assem- 
blies to show marked increase in total production and in 
units per man-hour. 

However, increases in the ultimate production by this 
means are limited because of the limitations in the num- 
ber of welding machines of sufficient capacity to handle 
large electrodes and in the number and size of positioning 
devices. Hence, some other means had to be found 
which would utilize existing equipment and increase pro- 
duction without increasing operator fatigue. 

A large welding company has recently announced the 
development of a new electrode and welding technique 
known as the “Fleet Fillet’’ Welding Techn que for 
Speeding War Production.* This technique is based on 
the premise that the ideal fillet weld is one with complete 
penetration (see Fig. 1), i.e., one plate is fused completely 
to the other. Conventional fillet welds rely on metal 
deposited within the fillet and are built up to specified 
size of the fillet to produce adequate strength. Under 
conditions of complete penetration, a large fillet is no 


* Bulletin 432, The Lincoln Electric Co., Cleveland, O., Sept. 1942. 
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Specimen D-35: 


1/,-in. E-6020 electrode, 16 in. per minute, 80 
v., 600 amp., a. c. 


longer of value for imparting strength since the two plates 
have been made into one continuous piece, and a small 
fillet serves only to reduce stress concentrations which 
would be present at a sharp corner. Furthermore, 
under the ideal conditions of complete penetration with 
a small fillet, the amount of filler metal deposited from the 
electrode is considerably reduced since the greater part 
of the fused metal is obtained from the plates being 
joined. 

In order to obtain a maximum penetration it is neces- 
sary to use heavy-coated all-mineral electrodes and to in- 
crease the heat liberated at the arc, which can be done 
by increasing the welding current. Large welding cur- 
rents require a large-diameter electrode to remain free 
from adverse effects upon the quality of the weld. It 
has been demonstrated in our laboratory that if an elec- 
trode becomes overheated by the resistance to passage 
of high currents to a point where it becomes red-hot, it 
melts off more rapidly than it would normally be con- 
sumed in the arc, the weld deposit builds up on the out- 
side of the plates being welded and poor penetration re- 
sults. On the other hand, large electrodes when used 
with conventional techniques leave a large weld-metal 
deposit. This fact, of course, is the reason for their de- 
velopment—to produce welds of the maximum size in the 
least number of passes. 

Bearing these facts in mind, it was found that by us- 
ing a suitable angle of the electrode, maintaining a 
shorter arc length and increasing the speed of travel, 
maximum penetration can be attained and the amount of 
deposited metal per lineal foot of weld can be reduced. 
Thus the manufacturer claims that the speed of welding 
in the flat or horizontal positions can be increased up to 
100% and a 50-60 % saving can be effected in electrodes. 
This two-fold saving is effected in two of the most critical 
items in our war effort, man power and materials. 


The Problem 


Once these phenomena had been demonstrated and 
duplicated by members of our own staff, the Welding En- 
gineering Dept. embarked upon a program of testing and 
development with the view of applying the technique to 


production as soon as possible. This program has be- 
come many-fold. 
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1/,-in. E-6020 electrode, 6 in. per minute 10 


u 


Specimen C-76: 
v., 275 amp., a. c. 


Fig. 1—Ideal Fillet Weld with Complete Penetration (Left), Compared with Conventional Fillet Weld (Right) 


First, it was desired to confirm in detail the findings of 
the manufacturer. 

Second, it was necessary to determine the quantities 
and types of electrodes on hand and on order which wer 
adaptable to the technique and to determine the exact 
behavior of each type, inasmuch as it was hopeless to ex 
pect that a sufficient quantity of the rod developed | 
the manufacturer especially for this technique would tx 
available to maintain operations in this yard. 

Third, it was necessary to determine the limits of a 
plication and to establish definite and standardized pr 
cedures for the production work to follow. 

Fourth, it was necessary to establish a testing program 
to certify skilled mechanics in this technique. 

Fifth, it was necessary to provide quantitative physica 
data for the benefit of the local inspection services of t! 
company, the Maritime Commission and the Americar 
Bureau of Shipping. 

In addition it was necessary to provide means t 
identify deep fillet welds inasmuch as the normal criter 
ion of leg length is no longer applicable. 


The Project 


The program undertaken to solve these problems oo 
sists of three steps. : 

The first is the accumulation of physical data. [i 
methods used will be discussed in detail later in ts 
report. The results obtained are serving many purposs 
First, they have confirmed to our satisfaction the to 
ings of the manufacturer. Second, they include a 
which allows comparison between the new ‘‘deep let 
technique and the conventional technique. [i 
they form the basis for the establishment of producti! 
procedure as discussed in the next step. Fourth, ™ 
have provided a starting point for further investigato™ 
and possible extension and improvement. 

The second step is the establishment of product! 
procedures. These procedures—relating to travel spe 
length of arc, position of electrode and current and v0 
age adjustment for both a.-c. and d.-c. welding "™ 
flat and horizontal positions—stem directly trom ™ 
data obtained above. However, some additional ° : 
plications are encountered because a precise cum 
control is required for successful operation. The “ 
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i Fig. 2—View Showing General Arrangements of Test Setup and 
Equipment 


pted practice using conventional techniques is for the 
lding operator to select the approximate operating 
Sonditions by means of the dials on the welding machine 
ito make a final adjustment according to the behavior 
i his are. This means that a considerable amount of 
ill and experience is required to obtain reproducible re- 
its and thoroughly sound welds. Such practices can- 
t be tolerated with the ‘‘deep fillet’? technique because 
f the possibility of producing unreliable welds. The 
ventional design procedure for fillet welds is to as- 
ime that there is no penetration at the root of the weld 
| therefore to assume that the deposited metal out- 
le the original boundaries will carry the full designed 
td. Under these conditions, a fillet weld made to the 
ecified dimensions which appears to be sound will con- 
rm to all requirements of design and inspection. Deep 
pets on the other hand depend for their strength on 
¢p penetration well within the boundaries of the origi- 
plates. Therefore their strength cannot be reliably 
termined by external size or appearance. 
s't has been reliably demonstrated that results can be 
produced by maintaining conditions constant; and that 
#4 all other factors constant, the strength of the weld 
ul be proportional to the current used in making the 
id. Therefore, if a current value is selected, then all 
pund welds made with this current will have the same 
Fength within the limits of strength required. Some 
om 1d must be devised to give a reliable current setting 
der all operating conditions. This has been accom- 


psied by measuring the power consumption required to 


duce a weld of a given strength in terms of the length 
electrode consumed per minute. Since the amount of 
' trode melted is proportional to the power consumed 
pc the operating voltage is constant within the re- 
ured limits, then the burn-off rate is proportional to the 
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current applied. When the correct burn-off rate for a 
given weld is determined, then it is only necessary to 
mark the current setting on the welding machine. The 
machine setting for this current can then be used for 
future readjustment. 

The application of this procedure to yard practice will 
constitute a program of large proportions wher one con- 
siders that machine settings must be established for 
“deep fillet” welds equivalent to 5 design weld sizes on 
approximately 500 machines to be utilized with this tech- 
nique. 

The third and final step in applying the “deep fillet” 
technique to yard practice is testing and training. The 
simplicity of the technique can reduce the training time 
to a fraction of that required for conventional tech- 
nique. This was determined by making a flat fillet 
weld in the test laboratory by a person who had had no 
previous direct contact or experience with welding. The 
girl selected was given exactly 4 min. of instruction, which 
allowed her to get the feel of the are and learn the 
proper travel speed. She then welded 4 fillets in the flat 
position, 12 in. long in the size equivalent to a */s-in. 
fillet. The total time consumed was not over 12 min. 
from the time the subject struck her first arc. The test 
was made under the same conditions as all other tests 


Fig. 3—Flat Fillet Weld Made by Inexperienced 
Only 4-Min. Instruction 


Girl After 
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Fig. 4—Diagram of Test Procedure Showing Positions of Work 
and Electrodes and the Location of Weld-Size Measurements 


connected with our researches into the ‘deep fillet’’ 
technique and the specimens were subjected to the same 
physical tests of tension and macrostructure. The re- 
sults showed that the strength of the weld was in excess 
of the requirements of the AMERICAN WELDING SOCIETY 
for a */s-in. fillet and the quality of the weld can be 
judged from the accompanying photographs (Fig. 2). 

However the simplicity of the technique and the re- 
duced time for instruction do not in any way eliminate 
the necessity for a training program even for the most 
experienced welders. The problem faced in instruction 
of qualified welders is one of prejudice. All of the pro- 
cedure test specimens were made by welders selected at 
random from the Plate Shop and Sub-Assemblies, and all 
of these individuals expressed doubt as to the practic- 
ability of the technique in one or another of its phases. 
Welders must become accustomed to the new electrode 
position, the shorter arc and the increased travel speed; 
and most important of all, it must be assured that weld- 
ers understand the new technique and are willing to con- 
form to its procedures. 


Fig. 6—Specimens D-14 and D-15 Showing the Effect of Welding Up and Down a Slope 


Specimen D-14: 1/,in. E-6020 electrode, 12 in. inut 
100 v., 500 amp., a. c. downhill. in. per minute, 


Testing will be a necessary addition to the 
gram to assure us that each operator thoro 
stands the new requirements. Because of 
large number of places where this techniq 
plied in a yard of this size using the present methods 
construction, it may be possible to qualify men for al : 
procedure exclusively, thereby eliminating 4 . 
amount of the time spent on instruction of conven 
techniques. 

In summary, it has been the purpose of this 


training pro. 
Ughly under 
the unusually 
Ue Can be an 


roject 
to study, with a view to its future application fe 
welding technique which will bring about savings ing 


those commodities where shortages are most Critical 
materials (welding electrodes) and man power. 

These studies have resolved themselves into three inter. 
related projects: 


1. The accumulation of physical data and the con- 
firmation of results of the manufacturer. 

2. The development of procedures and establishment 
of yard practice. ) 

53. Training and testing of welding operators, 


4 


Tes 


Equipmen 
The eq 
Meselected f 
Bused thro 
Bamp. (rat 
Btests a 
BThese 
the Testi 
Fig. 5—Specimen C-99 Showing the Effect of Welding Curient poses (Fi 

on Penetration \aterial 
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Deep fillet weld made at 12 in. per minute. Conventional fillet weld made at 5 in. per minute. 


Test Procedure, Results, Data and Analysis 


Equipment 
The equipment used in making the sample welds was 


Mselected from and representative of welding equipment 
used throughout the yard. For a. c. a heavy-duty 500- 
mamp. (rated) welding transformer was used; and for d.-c. 
Btests a 300-amp. welding generator was employed. 


[hese machines were set up in a small room adjoining 
he Testing Laboratory especially for experimental pur- 
poses (Fig. 3). 


3 \faterial 


All welding specimens were made up on cross sections 


= prepared by tacking two 5-in. stiffeners on either side 
mia 10-in. plate. The length of the assembly was 24 in. 
me these stiffeners were centered on the 10-in. plate and 
= lined up carefully to reduce bending stresses to a mini- 
mum during the tension test. These assemblies sup- 

s ported themselves for welding in the flat position or were 
= supported in a jig for welding in the horizontal position. 


The electrodes used for these tests were of the AMERI- 


WELDING Soctety Specification E-6020 and E-6030. 
§ ‘he majority of the specimens were made with '/,-in. 


ind developed for this purpose (E-6020); but tests were 
made for comparative purposes with */\¢-, and 5/¢-in. 
E-6030 and */i5 and 7/-in. rods of other manufacturers 


poi the same A.W.S.-A.S.T.M. Classification, E-6020 


and E-6030. 


General Procedure 


Single-pass welds were made on either side of each 
stiffener. Sample welds were made in both the flat and 
iorizontal positions using a.c. Welds were made in the 
‘same manner with d.c. but in the flat position only. 
Welding operators for these tests were selected from the 
"late Shop and Sub-Assemblies. 

The plates were laid out with soapstone markings at 
intervals equivalent to 15-sec. welding time. For ex- 
ample, for a weld made at a travel speed of 12 in. per 
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minute, the plate was laid out in 4 segments, each 3 in. 
long. This enabled the operator to check his speed at 
each 15-sec. interval. All welds were run for an inter- 
val of 1 min. except those run at speeds in excess of 20 in. 
per minute, in which case the plates used were not long 
enough to accommodate a weld of |l-min. duration so a 
shorter time interval was used. The plate thickness used 
was variable. The size was selected in an effort to cause 
failure in the weld during the tension test. 


br 


Fic 


STRENGTH 


BURN OFF RATE (CURRENT) INCHES PER MINUTE 


Fig. 8—Curves Showing Relation of Strength and Size to Burn- 
Off Rate of Electrode (Current) 
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Data noted at the time of welding included type of 
current, open circuit voltage, machine setting of cur- 
rent, presence and number of cracked fillets, electrode 
and size, travel speed, angle of electrode and electrode 
burn-off rate. 

Two test specimens 1'/: in. wide were machine cut from 
each sample. One was cut down to 3 X 3 in., ground, 
polished and etched for macrostructure. The other 
specimen was lightly etched without edge preparation 
and measurements of weld size and penetration taken as 
indicated in Fig. 4. Minimum dimensions of the plate 
in this specimen were determined and a tension test ap- 
plied until failure resulted. The location of the failure 
(plate or weld) was noted and record was kept of imper- 
fections in the weld. 


Initial Tests 


A large number of initial test specimens were made up 
using */,.-in. E-6030 electrodes, 7/3.- and '/,- E-6020 elec- 
trodes in the flat position to determine the limiting rate 
of travel. Alternating current was used exclusively for 
these tests at both 80 and 100 v. open circuit with little 
regard for current setting, the current being adjusted as 
necessary to maintain good penetration and high fluidity. 
Travel speeds were taken over a range from 12 to 24 in. 
per minute. At this time certain specimens were made 
to cover particular conditions. Attention is called to 
Specimen C-99 (Fig. 5) in which the 4 fillets were made 
at different currents to show the effect of current on pene- 
tration, soundness and appearance. 

Also Specimen D-14 (Fig. 6) was welded down a 7!/2° 
slope and Specimen D-15 was welded up a 7'/2° slope. 
Tests from D-12 to D-51, inclusive, were made at an 
electrode angle of 30° and 15° rather than the recom- 
mended 45° (see Fig.4). This was done to direct the arc 
in an effort to obtain more complete penetration at the 
joint. Results of the test show that this technique is 
practical in the flat position. 

On the last 17 tests the electrode burn-off rate was 
recorded as a basis for establishing proper current. 


600 60 VouTs OPEN 
Travel. SPEED 12 m/min 


Fig. 9—Curves Showing Approximate Relationship of Current 
to Burn-Off Rate for Various Sizes of Electrodes 
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Fig. 10—Test Specimens Showing “Deep Fillet’’ 
and Single-Pass Conventional Fillet Welds (Botto 
Same Sample 


Welds (7 
m) Welded 


From these tests the following procedure table ys, 
made up. A portion of a table from the paper on Flee: 
Fillet Welding Technique published by the manuf 
is shown for comparison (Table 1). 


acture 


Table | 


Manufacturer 
Plate Burn-Off Are Electrode Ultimar, 
Size, Rate, Current Speed, Size, Strengt! 
In. In./Min. Amp. _In./Min. In Lb. /In 
9 250 13 15,000 
5 16 9 250 13 : 4 18,750 
3/8 93/, 275 13 22,500 
12'/: 350 13 30,000 
California Shipbuilding Corp. 

Drawing Ultima 
Fillet Electrode Are Burn-Off Streng 
Size, Current Size, Speed, Rate, Lb. /Ir 

In. Amp. In. In./Min. In. AWS 

3/16 150 3/16 11-13 11'/, 15,50 

200 3 /32 11-13 16” 15 20,50 

5/16 275 7/s9 11-13 7/30*-13 25,00 
1/,* 

3/, 325 11-13 29,004 


* Size of electrodes 


Confirmation Tests 


The remaining tests specimens were made on the basi 
of the above table for the purpose of confirming it. Tw 
sets of specimens were welded in the flat positions; ont 
with a. c. and one with d. c. These specimens wer 
made up according to the general procedure outlin 
above and the same data taken. All of these tests (bot 
a. c. and d. c.) were made at a trawel speed of 12 in. pet 
minute and with an electrode angle of 30° measured fron 
the plate. Electrodes used were */i5 in. and ° wt! 
E-6030 and '/,-in. E-6020. For comparative purposes - 
specimens were made with fillets welded according | 
conventional techniques (Fig. 7). These were of th 
'/s-in. size single-pass and were made with °*/j,-in. E-00 
at 5 in. per minute and '/,-in. E-6030 at 4 in. per minut 

One additional set of specimens was welded under t 
same general conditions with a. c. in the horizontal pos 
tion. Two changes were made in the procedure for 
horizontal position. First, the travel rate was reduce’ 
from 12 in. per minute to 10 in. per minute; and seconé 
the angle of electrode was changed from 30° measur 
from the plate to 30° measured from the stifiener (s* 
Fig. 4). This actually directs the arc into the plat 
rather than into the joint but the change is necessary © 
prevent undercutting of the vertical member. 
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ssame burn-off rate and electrode size. 


second. 


t Specimens Showing “Deep Fillet’’ Welds (Above) 
a Conventional Fillet Welds (Below) Welded on 
Same Sample 


Fig. ll- 
and Two- 


Two test specimens were cut from each of these sample 


B clds, One of these was ground, polished and etched 


for macrostructure; the other was tested in tension to 


Bfailure. 
Figure 8 shows the relationship between the strength 


§ {deep fillet welds and the current used to produce them 

measured in terms of the burn-off rate of electrode. 
BSuperimposed upon the scale of strength of joint is shown 
She scale of fillet weld sizes corresponding to this strength. 
IThese values have been taken from Navy specifications 
as quoted in the Welding Handbook (AMERICAN WELDING 


The weld sizes shown here are for fillets 
These 


Society, 1942). 
welded according to conventional techniques. 


surves show the proper current selection to produce deep 
Bfillet welds equivalent to the conventional fillets of the 
size shown. 
tions: 


These curves cover the following condi- 


| Flat position. 
(a) Alternating current. 
(1) */y-in. electrode. 
(2) electrode. 
(3) electrode. 
Direct current. 
(1) '/q-in. electrode. 
2. Horizontal Position. 
(a) Alternating current. 
(1) electrode. 
(2) '/,in. electrode. 


Figure 9 shows the approximate relationship between 
urn-off rate of electrode and the welding current in 
mperes. Please note that these currents are actual 
velding currents and not machine settings. When ap- 


§ plying this procedure, the welding current should always 


be adjusted by checking the burn-off rate of electrode. 

In addition to their value in selecting the proper cur- 
rent for a weld of given strength, these curves indicate 
ther interesting features of the technique. In every 
se, a. C. gave a weld of superior strength to d. c. for the 
The increased ef- 
iectiveness of a. c. seems to be the result of greater pene- 
tration resulting from the agitation of the molten pool 
which is caused by the current reversals 120 times per 
Furthermore, a.-c. welds showed a greater range 
01 application for a given set of conditions within the 
imits of machine capacity. This is shown by the in- 
teased rate of change of the strength of joint with re- 
spect to the burn-off rate (current). It is significant to 
note that the slope of the curve of the manufacturer's 
recommendations could not be reproduced with the 
d.-c. equipment available in this yard. However, this 
oes not mean that the available d.-c. equipment is not 
suited to this technique. The tests show that good re- 
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sults are obtainable for fillet sizes corresponding to °/ \¢- 
and */s-in. design size. 

It should be noted that the are speed of horizontal 
welds was reduced from 12 in. per minute to 10 in. per 
minute. This was done to assure a sound-appearing 
weld and to allow time to fill undercut in the vertical 
member. This in turn has an influence upon the elec- 
trode position, since the reduced speed sometimes makes 
it necessary to tilt the electrode in the direction of motion 
to prevent the molten pool from running back and ex- 
tinguishing the arc. 

For an additional comparison, four samples were made 
to compare “deep fillet’’ and conventional techniques on 
the same sample. Specimen E-63 (Fig. 10) shows a °/j¢- 
in. conventional single-pass fillet (below) and an equiva- 
lent “deep fillet’’ (above) made in the flat position. 

The required strength of this weld was 25,000 Ib. per 
lineal inch. Failure of this weld occurred in the conven- 
tional fillet at 29,640 Ib. per inch. Specimen E-64 was 
the same as above except that it was made in the hori- 
zontal position. Again failure occurred in the conven- 
tional fillet; this time at 33,130 Ib. per inch. 

Specimens E-65 and E-66 (Fig. 11) were made with 
two-pass conventional fillets (shown below) with equiva- 
lent ‘deep fillet’’ (above) in the flat and horizontal posi- 
tions, respectively. 

The required strength of these welds was 29,000 Ib. per 
inch. Specimen E-65 (flat position) failed in the con 
ventional fillet at 37,000 Ib. per inch; while Specimen 
E-66 (horizontal position) failed in the “deep fillet’’ 
at 39,700 Ib. per inch—more than 10,000 Ib. per inch in 
excess of strength requirements. Flat-position ‘‘deep 
fillets’’ were made with '/,-in. E-6020 at 12 in. per min- 
ute. All conventional fillets were made with ‘/,-in. 
E-6012. 


Adopted Procedure * 


With only a very few exceptions, all of these tests show 
that the strengths of ‘deep fillets’’ made according to 
Table 1 are in excess of design requirements. This 
would indicate that by further investigations it might 
be possible to make additional savings in electrodes and 
man-hours by slight increases in are speed or savings in 
power consumption by decreases in welding currents. 
However, since the proposed table was based largely on 
the recommendations of the manufacturer, who had al- 
ready received American Bureau of Shipping and United 
States Maritime Commission approval of their tech- 
nique and procedure, it seemed advisable not to alter the 
procedure, but to use the additional strength as a safety 
factor against the possibility of irregular production work. 
To include work in the horizontal position, it was de- 


California Shipbuilding Corporation 


Procedure for Deep Fillet Welding Technique, Down Hand Position 
using A.W.S, E-6030 heavy all-mineral coated electrodes, 


AT 
Flat Horizontal 
Drawing Electrode Recommended Electrode Burn 
Fillet Size Size Travel Speed Off Rate 
inches inches Flat Horiz., inches/ minute 
3/16 3/16 12 10 11 1/2 
puss 3/16 12 10 15 
5/16 VW 12 10 10 
3/8 V4, 12 10 11 1/2 
7/16 V/, 12 10 12 1/2 
1/2 V4 12 10 
1/2 5/16 22 10 lR 


Fig. 12—Table of Adopted Procedures 
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cided to use the same conditions as established for flat 
work but to reduce the arc speed to 10 in. per minute to 
reduce the possibility of undercutting the vertical num- 
ber. The proposed procedure in tabular form with 
sketches indicating the electrode positions is shown in 
Figure 12. 

The electrode angles were established for the flat posi- 


tion as 30° from the plate and 30° leading from th 
cal. This arrangement assures maximum pep ave 
into the joint and keeps the molten pool away fr 
are at the adopted 12 in. per minute travel] Deed ny 
same lead angle was adopted for the horizontal pos; Th a 
but the angle with the plate was changed to 
nate undercut in the vertical member. — 


Welding Training 


VARIANT of the regular trainee and upgrade 

programs is found in the training of welders. 

This program also has two stages: the first is in- 

tended to produce tack welders, and the second, arc 

welders. In both cases the training problem resolves it- 

self into repetitive practice until a sufficient degree of 

manipulative skill, essentially a dexterous wrist motion, 
is acquired. 

It is not practical to give this type of training on the 
job because of spoilage, and it is therefore necessary to 
route the steel plate scrap from the plate shop to the 
welding school where student burners (a profitable par- 
allel training course) will cut the scrap into exercise pads 
of suitable size for use by the welding students. After 
having served this double training purpose, this scrap 
will then find its way to the electric furnace for remelt. 


To serve its full purpose, the building which houses 
welding training should be designed for that purpose 
only, since the elimination of heat and fumes as well as 
the shielding of the arcs must be provided. Essentially, 
booths are placed in rows along the centerline of an A- 
roof building, each booth being open at the top and bot- 
tom to permit the free flow of air. Resistors are located 
high in the ceiling so that the heat may be more readily 
dissipated. A blower delivers fresh air into each booth 
near the bottom, and fans exhaust both heat and fumes 
through ventilators in the ridge of the roof. Each booth 
is provided with a switchboard so that the student may 
adjust current values. 

Within the individual booth there are a table (actually 
the top of the fresh air duct) and a welding stand, which 
is a vertical frame supporting a tilting plate, shoulder 
high. This adjustable stand, hinged horizontally along 
the center, permits welding either vertically or overhead. 
Flat welding is done on the table top. 

Wide aisles are located along the side walls of the build- 
ing. At convenient points water troughs are placed so 
that the specimen may be cooled for examination. Close 
by is a metal-top table on which the student may clean 
his specimen with hammer and wire brush. There is also 
a hydraulic jack to be used in fracturing the specimen 
for examination of the weld. 

In the lobby, which also serves as an office, there are 
display boards of sample welds; here the learner may 
compare his work with standards. As far as possible 
everything is of fireproof construction. 


There are two things to be taught the learner, (1) how 


* Extract from an article entitled “The Wartime Training of Shipbuilders,” 
presented at Annual Meeting of The Society of Naval Architects and Marine 
Engineers, by G. Guy Via, Supervisor of Training, Newport News Shipbuild- 
ing & Dry Dock Co. 
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to deposit metal, and (2) how to use this newly 


upward 

28 Lap weld in 45° overhead position—welding 
horizontally 

29 + Lap weld in overhead position 

30  ~=Butt weld in flat position 

31 Butt weld in vertical position 

32 Butt weld in overhead position 


acquire 
skill in joining metal. The list of exercises used in a 
ing both tack welders and arc welders is given below: _ 
Lesson 
No. Arc Tack 
1 Single beads in flat position zy 
2 Double beads in flat position X xX 
3 ‘Pad of crossing beads in flat position X xX 
4 Single beads in 45° flat position X xX 
5 Double beads in 45° flat position X dev 
6 Pad of crossing beads in 45° flat position X  PBRtoolsa 
7 Single beads in vertical position xx of the 
8 Double beads in vertical position X ya «ws 
9 Pad of crossing beads in vertical position x om Wel 
10 Single beads in 45° overhead position—weld me advan’ 
ing upward X 
11 Double beads in 45° overhead position The 
welding upward xX 
12. Pad of crossing beads in 45° overhead posi- \s resista 
tion x me Deen | 
13.‘ Single beads in overhead position X gener: 
14. Double beads in overhead position X The 
15 ‘Pad of crossing beads in overhead position xX 
16 fillet weld in flat position xXx 
17 fillet weld in flat position xX meas 
18 4/,-In. fillet weld in flat position xX me sound 
19 '/,-In. fillet weld in vertical position X <X Be Th 
20 fillet weld in vertical position xX s 
21 3/s-In. fillet weld in vertical position xX 
22 ~=''/,-In. fillet weld in overhead position a more 
23 5/i6-In. fillet weld in overhead position xX in eit 
24 4/,-In. fillet weld in overhead position xX desig 
25 Lap weld in flat position xX © caine 
26 Lap weld in vertical position X -_° ... 
27 ~Lap weld in 45° overhead position—welding Fit 
xX 
xX 
xX 
xX 


Three courses of training are possible. The new em 
ployee may be given only the basic training included 1 
the tack welding course, and sent out into the yard asa 
tack welding helper. Those who prove themselves apt 


during training may be given all the exercises and the! ; 
be transferred to the welding department as arc welders x. 
Again tack welding helpers may be returned to the scho WE 
after a few months of experience, and brought to the ar = 
welding level: Eighty to 90 hr. are needed to trai ws. 
tack welder; 200 to 220 hr. for the full welding cours Fy 
and from 60 to 80 hr. for the tack welder to complete t dd 
remaining exercises to become an arc welder. In som = 
plants the school is operated on a 24-hr. daily schedu! te 
with one instructor provided for each group of 20 stu " 
dents. The number of men turned out from such 

welding school during the present crisis is one of th pes 


most amazing accomplishments in the whole field 
training. 


x 
a 
4 
auf 
4 
if 
= 
7% 
lor V 
ine 
‘ 
- 


“Netratin, 
‘from 
ed, The 
“<i! The Application of Welding in 
Structural Desi 
4 
a By Simon A. Greenberg* 
< UCH consideration is being given today to a Table 1 
acaui postwar construction with the two f 
Acquired progr Cities Whose Building Codes Have Welding and Cutting 
train. purposes of resuming ¢ program: Provisions in General Conformity with the 
low: Baited by the war, and the employment of the newly Provisions of the A.W.S. Code 
Beri ated supply of skilled labor. ° . Cities Over 100.000 P »pulation 
it is expected that the postwar program will include On 
: a yham, iaha, Ne 
TC Tack housing and municipal development so that the struc- Bridgeport, Conn Peoria, Ill 
XX $iMtural engineer will be required to assume a large share Charlotte, N. C Portland, Ore 
- x ‘the work. In the preparation of his designs the Chicago, Ill. _ Richmond, Va. 
K tructural engineer may avail himself of the new engineer- mio 
developments and the improved utilization of existing Colo St Paul, 
x Be tools and processes resulting from the increased demands pes Moines, Iowa Salt Lake City, Utah 
: X BS of the war effort which industry has had to meet. Detroit, Mich San Diego, Calif. 
Welding has been employed more widely and more Pa 
7 acksonville, Seattle, Was 
Madvantageously than heretofore, and many of the Springfield, 
previously encountered have been eliminated. Long Beach, Calif Svracuse. N. Y. 
" The problems of welding procedure, fatigue stresses, Los Angeles, Calif rrenton, N. J. 
i resistance to impact and similar design factors have Miami, Fla. Utica, N.Y 
c cen investigated and information on these questions is Méi™™ecapolis, Minn Wichita, Kans 
een ‘ New Bedford, Mass Wilmington, Del 
X generally available. New Orleans, La Washington, D. C 
. The trend toward the rigid- and semi-rigid frame . 
A Cites 50000 to 100,000 Population 
- y Mistructures, from the standpoint of engineering as well : 
X mr . ” Allentown, Pa Manchester, N. H 
as ‘functional design,’’ has been greatly enhanced by the Tox 
— und application of welding. Beaumont, Tex Phoenix, Ariz 
- X BRM The increase of welding operators both as to number Berkeley, Calif Pueblo, Colo 
Band skill and the installation of welding equipment in 
AE more of the fabricating shops forestall any difficulty arate sc. Genta Monica. Calif. 
in either the fabrication or erection of structures whose Corpus Christi, Tex Schenectady, N.Y. 
designs have otherwise indicated advantages to be Davenport, Iowa Shreveport, La 
gained by welding in lieu of riveting. El Paso, 1 = 4 
Finally in any design due consideration must be [tesno, Calif. Siackton Cai 
Glendale, Calif Stockton, Calif 
given to local building laws and any possible restrictions untington, W. Va Topeka, Kans 
= that may be imposed on the application of welding in Irvington, N. J 
@ construction within their jurisdiction. Cities Permitting the Use of Welding Under Own Provisions 
inan effort to determine both the extent and nature of 5 
Cities Over 100,000 Population Cities 50,000 to 100,000 Population 
§ such restrictions, the Committee on Building Codes of the Rihees: tin Madison, Wis 
AMERICAN WELDING Society has undertaken a poll of  RBaitimore. Md. Pasadena, Calif. 
® cities in the United States with regard to the provisions Duluth, Minn. Racine, Wisc. 
ew ie ‘or welded construction contained in their building codes. Rockford, Ill. 
uded it the information compiled to date is shown in Table 1. ¢W York, N.Y. 
rd as am /t should be noted that all of the principal cities in the Pittsburgh, Pa. 
ves apt i U. S. permit welding in place of riveting in construc- San Francisco, Calif. 
ther tion. St. Louis, Mo. 
velders ae he Committee on Building Codes of the AMERICAN Cities Permitting Use of Welding by Special Permit 
» schor M ELDING Society has prepared a “Code for Are and Cittes Over 100,000 Population Cities 50,000 to 100,000 Population 
he ar Gas Welding in Building Construction’ covering all Boston, Mass. Altoona, Pa 
train spect _of welded construction such as: Design, Work- Buffalo, N 7. Atlantic City, N. J. 
course; Manship, Filler Metal and Operator Qualification. In Canton, N. J. 
ete t! addition proper weld contours are indicated as a guide to Greed Rapids Mich Ft we N.C 
n som the inspection of welded construction. This Code is Hartford, Conn. Lancaster, Pa 
hedul 0 arranged that it may be incorporated into existing Kansas City, Mo Niagara Falls, N. Y. 
20 stu building codes or may be adopted by citation. Conn. 
such 2 In addition to the cities which have employed this Oklahoma City Okla Oulecy, ion 
ot the ie Code in the adoption of welding provisions for their providence. RB. I. Troy, N. ¥ 
ield codes, the American Institute of Steel Construction and Youngstown, Ohio Waterloo, lowa 
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the National Board of Fire Underwriters, Building Codes 
employed by many cities, have adopted welding pro- 
visions based on those contained in the AMERICAN WELD- 
ING Society’s Code. 


necessary to go back about ten years as the 

present use of silver brazing alloys did not just 
come about as the result of the necessity for a sub- 
stitute material for brazing but it is the result of ten 
years of research, development and engineering work 
carried on by our engineers and laboratory technicians. 
When the War Dept. required a high-strength brazing 
alloy that would join both ferrous and non-ferrous 
metals and still flow at a low temperature, they knew 
what silver brazing alloys would do as they already had 
them in their specifications and no extensive research 
and development work was necessary. Since the start 
of the war tons of this material have been used where 
ounces were required in peacetime. Millions of silver- 
alloy brazed joints are being made every month. 

I will mention a few examples where this material is 
used. A modern airplane has over 400 brazed parts. 
Every torpedo has several hundred brazed joints. A 
large ship contains over 8 miles of piping that is joined 
with silver alloy rings built into tees, elbows and other 
pipe fittings. I believe the greatest single war use of 
silver brazing alloys is in the manufacture of bombs and 
shells. Sections of the 20- and 40-mm. guns, the water 
jacket of the Bofors guns and even parts on the latest 
bomb sights are silver brazed. All of this work and 
many more applications can be pointed out, including 
one feature that I cannot miss due to its close connection 


ci COMPLETELY cover the subject it will be 


with the war effort, which is the repairing of high-speed’ 


tools, milling cutters, drills, taps, broaches, etc. This 
is made possible by using low-temperature brazing alloys. 


Tungsten carbide tips are being put on with silver braz-.- 


ing alloys. The simplicity and ease in doing this work 
make it possible for an unskilled operator to do a perfect 
job with very little instruction and experience. No 
complicated equipment or expensive furnaces are neces- 
sary as any small shop with an acetylene torch can do 
this work. 

Figure 1 shows a production job on shells. The 
adapter nose is brazed in this shell using a high-frequency 
induction heating machine. 

Figure 2 shows an end plate for aircraft machine gun 
magazine formerly made from heavy forgings and 
machined. Now spiral strips are brazed to stampings. 
Production time has been cut from 32 min. to 5 min. 
and thousands of pounds of steel are saved. 

Figures 3 and 4 show views of an aircraft radiator, one 
of the strongest pieces of evidence that silver brazing 
alloys make strong vibration-proof joints. The interest- 


Pet ea at the February 26th Meeting of the Milwaukee Section, 
"+ Handy & Harman 


Silver Brazing and Its Application 
in War Work 


By C. M. Robbins? 


The Committee on Building Codes 
assist any code-writing body engaged in the — ad 
its building code with regard to provision: for aout > 
welding. © Use of 


ing example shown in these views is the Prestone radiator 
that is used in the Bell Airacobra. All tubes yoy oa 
are brazed together and to the framework. : 

Figures 5 and 6 show special milling cutters that wer 
repaired with a loss of only a little more than one point 
Rockwell from 64 to 62!/2. 

Figure 7 shows a 3°/s-in. diam. drill that was badh 
shattered near the top end. As all of the pieces wer 
not available it was necessary to cut out | in. of the dril 
The parts were then cleaned and fluxed and a ribbon of 
0.005 Easy Flo was inserted between the broken ends 
A jig holding the drill in alignment was used and the dri 
was heated with an acetylene torch. A perfect joint was 
obtained and the drill worth about $300.00 was repaired 
with 8 cents worth of material and is still in service 4 
months after the repairs were made. 

Figure 8 is a deck-lighting fixture for ships, formerly 
cast aluminum but now a steel stamping brazed to cast 
brass rings. 

The tap shown in Fig. 9 shattered into 10 pieces was 
repaired with 3 cents worth of Easy Flo in one-half hour's 
time. A new tap would take over 6 weeks to deliver 
After 4 months of service this tap was still in use. 

Figure 10 shows a forming tool. Dovetail cracked 
while in use on automatic screw machine. Repaired 
it gave over 6 months’ additional service. 

Figure 11 shows the nose piece for 100-lb. bomt 
brazed at high-speed production and gas-tight joints 
are obtained. 


Fig. 1—Brazing Shells with Tocco Induction Heating Machine 
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Fig. 2—End Plate for Aircraft Machine Gun 
Magazine 


Fig. 3—Aircraft Radiator. Tubes Joined by 
Brazing 


Fig. 4—Aircraft Radiator, Metals Joined Are 
Columbium Bearing 18-8 Stainless Steel, Rich 
Low Brass and Oxygen-Free Copper 


Figs. 5 and 6—Special Cutters Repaired with 
Easy Flo 
Fig. 7—Repaired Shattered Drill 
Fig. 8—-Marine Deck-Lighting Fixture 


Fig. 9—-Tap-Shattered Into 10 Pieces 


Fig. 10—Forming Tool Repaired with Easy Flo 


Fig. 11—Nose Piece for 100-Lb. Bomb 
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Welding in Aircraft Construction 


Introduction 


N recent years welding has progressed very rapidly 
in a great variety of fields including some applications 
wherein the joints are very highly stressed, such as 

pressure vessels, high-pressure and high-temperature 
piping, structural work, the transportation field includ- 
ing railroads, trucks and inland waterway and ocean- 
going vessels. As welding progressed in these various 
fields, there has accumulated in each of them a set of 
standards and design procedures particularly adapted to 
welded construction. This gradual accumulation of 
welding experience now places these industries at a point 
where the use of welded joints is a natural proceeding for 
the designer. It is almost impossible for the average de- 
signer accustomed to riveted or other joint design to 
switch over to welded construction simply by consulting a 
welding handbook. It is only by the experience of utiliz- 
ing welded design repeatedly and gaining experience 
thereby, that the designer and the shop man can finally 
realize the full economy and speed to be derived from 
welded construction. 

The possible applications of welding in aircraft con- 
struction are almost infinite and the utilization of this 
possibility to date is only beginning to be realized. 
There is every reason to assume that as welding has in- 
creased the speed and lowered the cost of fabrication in 
other fields, it will do likewise in aircraft construction if 
properly utilized. This requires not only the training of 
a shop organization to properly handle welding and an in- 
spection organization properly trained to appreciate 
welding but further requires a design organization think- 
ing in terms of welded design. 

There are several obstacles that may at present be 


* Paper presented at March 9th Meeting, New York Section, A.W.S. 
+ Senior Welding Engineer, Republic Aviation Corporation, Farmingdale, 
N. 


Fig. 1—Multiple Torch Gas Cutting Aids in Cutting Shapes 
for Steel 
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By H. O. Klinket 


discerned that contribute to the relative slowness with 
which welding has been adopted by the aircraft builders 
during the years up to the beginning of this war. They 
obstacles are in every way similar to those which re 
tarded the development of welding in other fields. Son, 
of these obstacles are real as, for example, the training o{ 
an organization to properly use welding, and some ar 
largely imaginary, as for example, the repeated statement 
heard from aircraft men ‘‘How can you be certain that the 
weld is a good weld?” The solution to these real ob 
stacles can only be found, as has been the experience jn 
other industries, by plunging in and using welding and 
learning by its utilization. This is so because many of 
the welding problems found in aircraft construction are 
peculiar to that industry and there is no previous identi 
cal experience in other industries where the solutions 
may easily be found. The solutions to most of the imagi- 
nary problems can most easily be solved by making the 
organization welding minded through the use of men 
trained and experienced in the proper application of basic 
welding principles. These men or a man should be 
placed in a position in the organization such that his 
experience may be directly utilized in the application of 
welding in design and so that he may properly establish a 
shop organization to carry out the designs. 

A great deal of assistance could be given to the air 
craft manufacturers, who at present are almost entirely 
working on Government orders, if the welding regulatory 
bodies of the Army and Navy would assist by the issu 
ance of specifications and procedures which would em 
body the latest advances of the welding art. The re- 
strictions at present felt by aircraft designers both real 
and apparent are numerous as, for example, the restric 
tion against using weld metal in tension loading in arc- or 
gas-welded joints. The present rather narrow applica- 
tion of spot welding on aluminum sheet and extrusions is 
mostly due to a lack of knowledge by the designer of 


Fig. 2—Airplane Tail Assembly Jig 


yalues 
particu 
4 re pa 


fati 
Memo! 


wi 
at Ref 
pared | 
assem! 


sjderin 


up an 
equip! 


spt 


X-ray 


qualit 


Air 
other 
on fa 
of the 
fluxec 
proce 
ute | 
ferro 
ultra: 
rigid 
Auto 
alum 
mak1 
tensi 
high 


te 
7 
i 
x 
4 
3 
i 
4. 
Si 
mat 
lar 
duri 
cons 
case 
| 


SS with 
Duilders 

These 
lich re 

Some 
ining of 
me are 
tement 
hat the 
eal ob 
ence in 
ng and 
lany of 
ion are 
identi 
lutions 
imagi 
ing the 
f men 
f basic 
uld be 
lat his 
tion of 
blish d 


he air 
ntirely 
latory 
e issu 
ld em 
‘he re- 
th real 
estric 
arc- OF 
pplica- 
10NS is 
ner of 


Memorial Institute. 
<omblies m 


es that he may use in loading these welds. — This is 
~ ticularly true under vibratory loading and it is there- 
narticularly encouraging to receive recently a report 
a for these types of welds from the Battelle 
The use of spot welds in skin as- 
ade of aluminum for wing or fuselage structure 
would seem very promising. Several tests recently made 
t Republic on the stiffness of such structure as com- 
oared to riveted structure indicated that the spot-welded 
"csemblies were superior. It may be desirable when con- 
sdering spot welds for primary aircraft structure to set 
up an inspection procedure using magnaflux or X-ray 
equipment which would insure a high consistency in 


yalu 


spot-weld strength. Some recent work in the use of 
S X-ray examination on spot welds has indicated that their 
; quality may be readily checked by this means. 


Inspection of Raw Material and Processing 


Aircraft standards are high compared to those in many 
other fields and a rigid form of inspection is maintained 
on raw materials and all processing during construction 
of the ship. For example, all ferrous tubing is magna- 
fuxed when received, it is magnafluxed again during 
processing and again on completion of assembly. Min- 
ute cracks are sufficient cause for rejection. Non- 
ferrous castings and forgings are inspected by X-ray or 
ultra-violet means. Both gas and arc welders must pass 
rigid qualification tests set up by the Army and Navy. 
Automatic welding processes such as spot welding of 
aluminum are checked periodically during the day by 
making test specimens and pulling to destruction in a 
tensile machine. All of these factors contribute to the 
high quality obtaining generally in aircraft work. 


Jigs 


Since many of the parts both of ferrous and non-ferrous 
materials which go to make up an airplane are of irregu- 
lar shape and contour, the use of holding fixtures or jigs 
during assembly is almost mandatory. These jigs are 
constructed of mild steel plate and pipe and are in many 
cases quite complicated and large in size. The jigs are 


Fig. 3—Intermediate Step in Design of a Motor Mount 


of all-welded construction and standard methods of joint 
preparation and welding are utilized in their construc- 
tion. Figure 1 shows a multiple torch gas cutting ma- 
chine guided by a hand tracing unit cutting steel plate 
shapes to be used in the making of a typical jig. Figure 
2 indicates an airplane tail assembly jig and shows the 
rugged construction frequently employed in the making 
of these fixtures. The locating or alignment points on 
these jigs must be held to rigid tolerances in order that 
the finished part will be accurate. 


Arc-Welding Application 


The use of are welding in aircraft fabrication has in- 
creased very greatly in the past few years due to the in- 
creased speed obtained by its use over gas welding. 
The aircraft industry has been led in this changeover by 
the fabricators on the west coast, who have pioneered the 
use of arc welding. At present, almost every manufac- 
turer uses arc welding in the construction of such assem- 
blies as motor mounts and other heavy tubular and plate 
assemblies. This change to arc welding has been accel- 
erated by the development and improvement in single- 
operator d. c. welding sets and the usability characteris- 
tics of small diameter electrodes. It is hoped that in 
the near future a companion development will occur in 
a. c. welding equipment and electrodes since these would 
seem particularly adaptable for use on aircraft structures. 
Figure 3 shows an intermediate step in the redesign and 
attempted simplification on the motor mount used in 
Republic’s P-47 airplane. This motor mount is con- 
structed of S.A.E. X4130 tubing and fittings and is used 
in the as-welded state. This permits, under Army spe- 
cifications, a maximum unit stress of 80,000 psi. It 
would seem possibfe in view of the comparatively low unit 
stress permitted for this material when used in the as- 
welded state, to substitute a medium carbon manganese 
steel of equivalent section and it is probable that many 
future assemblies will be replaced by this lower cost ma- 
terial. It will be noted from Fig. 3 that many of the 
joints have been simplified in that fewer gussets and rein- 
forcing straps are used than is generally prevalent in this 
type of assembly. Figure 4 shows a joint detail at the 
intersection of the circular ring and two leg members in a 
previous design in which the reinforcing strap is looped 
over the top of the ring. Figure 5 shows a preliminary 
attempt at simplification of this joint which adds greatly 
in reducing the assembly and fitting time of this joint. 
It will be further noted that Fig. 4 shows a gas-welded 
joint whereas Fig. 5 is arc-welded. Figure 6 shows a typ- 
ical intersection of three members heavily reinforced with 
large box gussets. This joint is undesirable from the 
standpoint of a large amount of welding in a limited area 
with attendant overheating and burning of the parent 
material and the comparatively long time required to 
complete the welds. Figure 7 shows an intermediate 
simplification of this joint in which one gusset has been 
eliminated reducing the time and distortion obtained in 
making this joint. As before, Fig. 6 is gas welded and 
Fig. 7 arc welded. Figure 8 shows a widely used design 
for the joint in the circular upper ring of the motor 
mount. This joint consists of an inner sleeve extending 
approximately 6 in. into the tube ring on either side and 
to which the ring is welded by two fillets cut on an ap- 
proximate 45° slope. In addition a number of rosettes 
are used to increase the linear inches of welding joining 
the ring to the sleeve. The reason for the 45° slope is to 
place the weld metal at least partially in shear rather 
than in tension. Figure 9 shows a redesign of this joint 
by a straight butt weld which has been welded over a 
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3/,-in. wide backing ring equivalent in thickness to the 
wall thickness of the tube equaling 0.094 in. This back- 
ing ring is not a strength member serving simply to insure 
full root fusion in the weld and results in a 100% joint, 
equivalent to a single vee joint reinforced both sides. 
The joint shown in Fig. 9 is much simpler, has great 


strength and calls for a minimum of welding ¢o Produce 
satisfactory joint. a 
Figure 10 shows a number of are welders assembl; 
and welding a tubular structure called a crash skiq Th 
complexity of the jig necessary to restrain and to hold 7 
alignment this assembly will be noted from this fall 


Fig. 4—Old Design in Intersection of Circular Ring and Two Jig Members 
Fig. 5—Preliminary Attempt at Simplification of Joint Shown in Fig. 4 
Fig. 6—Reinforced Intersection with Large Box Gussets 
Fig. 7—Intermediate Redesign Eliminating One Gusset 
Fig. 8—Old Design Using Inner Sleeve with Fillets and Rosettes 
Fig. 9—Redesign of Fig. 8 Using Butt Joint 
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Each jig is mounted on a horizontal axis so that it may be 
rotated and all welding done in the down hand position. 
Figure 11 shows a close-up of this welding operation and 
shows the care with which such a jig must be designed so 
as to allow accessibility for the welder. Figure 12 shows 
the welding being completed outside the jig. Figure 13 
shows a redesign of this assembly in which the various 
bushings and bolting faces are inserted oversize, the 
skid completely welded and all drilling and machining 
done afterward. Permissible tolerances as to distortion 
were determined and no straightening was required when 
the skid was fabricated in this manner. 


Gas-Welding Applications 


A considerable amount of both ferrous and non-ferrous 
gas welding is done in aircraft assemblies, particularly in 
thicknesses below approximately '/s of aninch. Figure 
14 shows the gas welding of an aluminum duct. 


Spot Welding 


Stainless Steel 


A considerable amount of stainless steel is used in the 
construction of an airplane, particularly around the ex- 
haust system. These stainless steel assemblies are al- 
most entirely spot welded since stainless steel lends itself 
so admirably to this process. Figure 15 shows a stainless 
steel shroud being tack welded by means of a push 
gun and backing shoe. In this figure the shroud has 
been assembled in the jig with the insert plates and lap 
joints ready for tacking. The male operator is shown 
using the push gun, the female operator holding the 
backing bar or shoe against the outside of the shroud. 
The push gun has a calibrated spring so that the firing 
circuit cannot be closed until a predetermined pressure 
has been exerted by the operator. A close-up of this 
operation is shown in Fig. 16. The tack-welded shroud 
is shown in Fig. 17 ready for spot welding in a rocker arm 
welder. This procedure of tacking and then welding re- 


Welding Procedures 
Used to Complete “Big 
Inch” in Record- 
Breaking Time 


By J. R. Morrill* 


welding operations used in constructing the “Big 
Inch,’’ largest oil line ever built. 
They show some of the techniques used in speeding up 
construction through the muddy terrain encountered. 


sk accompanying photographs show interesting 


* Assistant to the Vice-President, The Lincoln Electric Co., Cleveland, O. 
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sults in maximum speed of assembly. 


Figure 18 show 
the shroud being spot welded. ; Shows 


Aluminum 


Figure 19 shows a row of stored energy type aluminy 
spot welders. On these welders a wide variety of shans 
num assemblies are spot welded. A prerequisite ee: 
spot welding of aluminum is the removal of the oxide 
film existing on its surface. For this purpose a vasiets 
of methods may be used depending on individual cong. 
tions. A number of papers have been published jy F-4 
cent years tending to show that a low interface resistang, 
is necessary for optimum welding conditions, a generaljy 
accepted value being from 10 to 50 microhms, Recent 
experiments have indicated that satisfactory welds may 
be made with the interface resistance many times th, 
values given above, and it may be that too much ties 
has been spent on refinement in cleaning methods whereas 
adequate cleaning necessary to meet minimum designed 
spot-weld strength values coupled with the cleaning oj 
a number of parts in assembled form would have resulted 
in increased production with adequate welds. Figure 9 
shows a leading edge being spot welded in a rocker arm 
type machine. Figures 21 and 22 show the primary cow 
section being welded and give some indication of th 
comparatively large assemblies being welded at th 
present time. In addition to the assemblies shown 
in these figures a large number of sections in the airplar: 
may be spot welded and the present tendency is toward q 
greater percentage of spot welds and a decrease in th 
number of rivets. This tendency is given added impetus 
by the ratio of approximately 1 to 10 in the cost in favor 
of the spot weld. 

Figure 23 shows a group of P-47's in flight and is 
representative of the fine aircraft being constructed today 
in the United States (cover picture). 

The writer desires to extend his appreciation to the 
management and his co-workers at Republic Aviation 
Corporation for their cooperation in the day-to-day ap- 
plications of welding to aircraft structures. 


The line, which has a capacity of 300,000 barrels of oil 
per day and is made of 24-in. seamless pipe of */,-in. wall 
thickness, runs from Longview, Texas, to Norris City, 
Ill., and is being extended to the Atlantic seaboard. 

Figure 1 shows two tractors carrying a section of the 
line—total length 150 ft.—to the end of the line for lining 
up and welding. Figure 2 illustrates firing line welder 
putting in the last pass of a roll weld. The wing guaré 
shown protects the are and facilitates welding. In Fig. » 
bell hole welders complete the tie-in weld. : 

Figure 4 shows the lining up and clamping of a sectiol 
of pipe to the end of the line. The bar wedges are hat 
mered into place, bringing the bevelled ends of the pipe 
together. In Fig. 5 men of the tying-in crew stand on the 
ends of the pipe to help bring them in line. The welders 
are here tacking the joint after it has been properly line 
up and clamped. Figure 6 shows another view of be! 
hole welders showing length of pipe suspended during 
welding operations. Figure 7 illustrates completed rll 
weld. 
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ANY pages in trade papers generally, as well as 
many special booklets, have been devoted to 
the proper procedures for welding the more 

common ferrous metals, such as mild steel and cast iron. 

Wrought iron, high carbon steel and cast steel have re- 
ceived less attention; yet all are in common daily use, 
and welding plays an important part in the reclamation 
and upkeep of equipment made from these metals. 

Welding operators employed in the plants producing 

these metals or equipment fabricated wholly or in part 

from them are naturally familiar with the special weld- 
ing technique necessary for attaining good results. 

But the operator in the outside contact or general weld- 

ing shop has less occasion to work with equipment 

made from such metals. 


Identify the Metal 


The operator should learn the identity of the metal on 
which he is to work before he even lights his blowpipe. 
The easiest, quickest and most satisfactory way to do this 
is to get this information from the manufacturer (or his 
agent) of the part or from the concern for whom the re- 
pair is to be made. If the information is not readily 
available from these sources or is not very satisfactory, 
then the operator should know how to find out for him- 
self, by simple tests, into what class the metal falls. 
The spark test, the chip test and the blowpipe test will 
usually establish the identity of an unknown metal. 

Another clue, sometimes quite sufficient, is provided by 
the part itself. Wrought iron, for example, is used exten- 
sively in manufacturing pipe; but at the same time much 
steel is also manufactured into tubular goods, so this in it- 
self may not always be a very helpful indication. The 
service for which the pipe was or is to be used may furnish 
aclue. It is helpful to know that shear blades, cutlery, 
dies, tools and automobile springs, while made of steel, 
are not made of soft steel. A soft or mild steel, such as 
that used in plate or structural shapes, is low carbon, but 
hard steels, such as those used in shear blades and the 
like, are usually high carbon or high carbon alloy steels. 
Then, there is a range of plain carbon steels, known as 
medium carbon, containing from 0.35 to 0.50% carbon, 
which are hardenable steels, as well as that range of 
complex steels known as high-alloy or low-alloy steels. 
Since the beginning of the war, steels known as “National 
Emergency’ steels have come into use. All these several 
special steels, from a welding technique standpoint, can 
best be handled as though all were high carbon steel. 

Finally, the average steel casting, by shape and use, 
tells much ofits story. Parts of digging equipment, since 
they have to stand great shock and repeated stresses, 
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are unlikely to be made of cast iron, for this metal 
cannot be expected to withstand the fatigue and abys 
such equipment gets. A steel casting that is under 
hydrostatic or air pressure in service may sometimes show 
leakage, and outwardly such a casting may have little ty 
distinguish it from cast iron. If, however, you know the 
use to which the casting has been put or will take steps to 
find out, you will be in a far better position to perform , 
satisfactory welding job on it. 

The following brief account of correct welding pro 
cedure will probably be a helpful reference guide in 
claiming equipment made from these types of ferrous 
metals that come infrequently to the average welding 


shop. 


Preparation of Any Metal for Welding 


The mechanical operations of preparing the vee for 
welding and controlling the welding puddle do not vary 
greatly with different base metals, but that does not mean 
that the whole procedure is the same. A welding vec 
completely filled with welding rod fused to the base metal 
does not necessarily mean a successful weld. While 
some base metals possess considerable ductility, others 
are brittle and require preheating of the whole part to 
make welding successful. Some metals require con 
siderable agitation of the molten puddle, while others 
must be welded with as little disturbance as possible 
All of these factors, such as preheating, flame adjustment, 
flame size, amount of puddling required, and postheat- 
ing, are a part of a welding procedure. With the tech 
nique for welding mild steel mastered, the operator 
should find little difficulty in learning to make successful 
welds in other base metals, provided he understands th 
importance of the differences in physical properties and 
what steps should be taken to overcome the effects oi 
these varied properties. 

In this article, the important differences between ordi- 
nary steel and wrought iron, high carbon steel and cast 
steel will be pointed out and the necessary variations 11 
welding procedures described. Practice exercises wil 
not be given since the physical form of the base metal 


has an important effect on the welding technique in many 
cases. 


Wrought Iron 


Wrought iron consists essentially of a mechanical 
mixture of high-purity iron and a slag of iron oxides and 
silicates. This is quite different from other commercial 
irons and steels that are alloys of iron and other elements 
The slag in wrought iron is uniformly distributed thr ugh 
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High Carbon Steel 


From the standpoint of oxyacetylene welding, steel 
containing over 0.70% carbon is considered high carbon. 
This includes the high carbon machine steels, spring, cut- 
lery and nearly all common tool steels. Although such 
steels can be welded successfully, it is important to ob- 
tain a thorough knowledge of their properties and correct 
heat treatment, as well as to have available the neces- 
sary shop equipment for the heat-treatment required, 
before welding is attempted. 

Most metal parts that are manufactured from high 
carbon steels have certain properties that are developed 
by means of a special heat treatment. As with any heat- 
treated part, when the temperature of the base metal is 
raised to the temperature required for welding, the special 
ig properties are more or less destroyed in the neighbor- 
his meta) a Fig. 1 hood of the weld. Although these properties usually 
nd abuse ucht-iron weld requires toh more heat than a steel <ae be restored by the proper heat treatment alter weld- 
'S under i Byte of the high melting point. ing, provided the proper rod metal was used, it is quite 


mes show fa often a complicated procedure beyond the scope of 
e little t) many welding shops. If a metal part of high carbon 
know the iam steel has failed during normal service, it is obvious that a 
e steps to out the pure iron in the form of very small particles which, repair weld must be capable of developing at least as 
erforma JE by rolling, are stretched out into threads or fibers, so good strength properties as the original part or it will im- 
© mall that there may be as many as 250,000 or more per mediately fail again. This factor should receive serious 
ling pro ross-sectional inch of finished material. The fibrous consideration when the part is of such importance that 
de in re. pr of wrought iron is produced by from 1 to 3'/2% its failure in service would create a definite hazard. 

! ferrous 2 of slag and results in a material that has a tensile strength When high-carbon steel parts are to be welded, it is 


welding of about 45,000 psi. in the direction of rolling. Wrought usually desirable to_preheat them. Welding should be 
© iron has high ductility, good corrosion resistance and done with an excess acetylene flame and the operator 


high resistance to fatigue failure. should use just efiough heat to obtain fusion between the 
* weld metal and base metal and thus avoid overheating 
me Welding Wrought Iron the base metal. 

_ The iron base metal in wrought iron has a melting The choice of welding rod for joining high carbon 
_Vee lor B® point of about 2750° F. while the slag melts at from 2100 steel parts depepds upon the circumstances. For rela- 
not vary He to 2200° F. Two characteristics of importance to the tively thin parts where considerable intermingling of base 
10t mean welding operator result from these melting points. The metal and weld metal will occur, a relatively low carbon 


ding vee Ji first is that wrought iron will stand and, in fact, requires Welding rod with certain alloy additions to improve its 


se metal a more heat in welding than is the case with ordinary steel strength properties can be used. For heavier sections or 
While 7 because of the high melting point. As a wrought iron for parts which are to be subsequently heat treated for 


’, others 7 part is heated in preparation for fusion welding, the increased hardness and strength, a higher carbon rod, 
Part to BS slag will melt first resulting in a greasy appearance of the such as chrome molybdenum steel rod, is recommended. 
vais > B® surface of the vee. With most base metals, this greasy 
e . . a 

= appearance is a signal that the base metal is ready for 
possible Ppe g Cast Steel 


fusion with the welding rod, but in the case of wrought 


istment, 3 at i ‘ i 
ostheat- be applied The term ‘“‘cast steel’’ is applied only to those parts 
he tech: Wrought iron can be which are formed by pouring molten steel into a suitable 
operator proceas, te mold such that the solidified metal will be the desired 
iccessful for colt one part without any subsequent fe ming operation being re- 
inds the the intermingling andl welding quired, except possibly the machine-finishing of certain 
ties and TN is not excessive Welding is promencton-—Naimars. aetna surfaces. In this respect, it is like cast iron, but there 
ffects of welding thank hick cagbon the close similarity ends. Cast steel has high strength, 
q . m: good shock resistance, and considerable ductility and 
_ #e % high-alloy additions. toughness, and it is for applications requiring those prop- 
 High-test steel welding rod is recommended for weld- PP 
i ig = ‘ng wrought iron. The welding operation consists of 
ged & first concentrating the flame somewhat more on the 
ae » end of the welding rod to build up a puddle of molten 
e metal metal and then concentrating the flame on the base metal 
a surrounding the puddle and fusing the molten puddle 
§ with the base metal. Welding should be accomplished 
® with as little agitation or puddling of the molten metal 
with the welding rod as possible. 
Wrought iron plate or pipe '/: in. or more in thickness 
susie q a be welded by making more than one pass. A 
ale re using backhand welding with a flame having 
excess of acetylene is recommended for welding 
ia peta wig piping. The steps to be taken to Fig. 2 
hrough- the — the effects of expansion and contraction are In welding high carbon steel avoid overheating the base metal 
€ same as those for ordinary low carbon steel. by using barely enough heat to obtain fusion. 
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erties, as well as for rather intricate shapes, that steel 
castings find wide use. 

Cast steel can be distinguished from cast iron by its 
superior toughness; by the fact that a cold chisel will cut 
a more ductile chip; by the much finer grain structure; 
by its steely rather than grey color and the higher metal- 
lic luster shown on a freshly fractured surface; and also 
by the behavior of the metal under the blowpipe flame. 

Welding steel castings is an operation that is performed 
both in production and in repair. In production work, a 
number of important advantages result from the use of 
a composite structure, in other words, a structure that is 
built up by welding together steel castings and steel-plate 
sections. Such structures are easily welded by using the 
normal steel welding procedure, though consideration 
must be given to the effects of expansion and contraction. 
These effects are often somewhat different from those en- 
countered in normal steel welding because of the fre- 
quently greater mass and more intricate form of the 
steel casting, with light and heavy sections adjoining one 
another. 

Repair work on steel castings may be either the repair 
of fractured parts or the filling up of holes or other de- 
fects that may occur during the casting operation. 


Preparation for Welding 


Because of its ductility and toughness, a good steel 
casting will bend considerably more before breaking than 
will one of cast iron. All broken steel castings, there- 
fore, should be carefully examined for such distortion. 
Any heating and bending required to restore a casting to 
its original shape and alignment should be done before 
beveling and welding. 

Small steel castings require no preparation other than 
beveling the edges to be welded and making sure that the 
surfaces are clean. Beveling can be done with the cut- 
ting blowpipe, a chipping hammer or by grinding. If 
the cutting blowpipe is used, the edges should be cleaned 
before welding, either by grinding or by wire brushing. 

Larger castings with thick walls, or of such design that 
localized heat of welding might set up strains in the steel, 
should be preheated to a bright red temperature after 
beveling. Whether preheating should be general or 
local depends upon the design of the casting. 


Welding Technique 


Welding the casting, whether preheated or not, is 
done in a series of overlapping layers in the same manner 
as in welding heavy steel plate. As it is possible that the 
break may have resulted from a sand hole or dirty spot, 
watch the weld carefully for the bright spots or craters 
in the molten metal that are evidence of such defects 
and melt under these spots with the blowpipe flame and 
work them to the surface. Any sand or slag should be 
worked out to the edge of the puddle. 

Where the break occurs between sections of unequal 
thickness, direct the heat of the blowpipe flame more to- 
ward the heavier section so that there will be no tend- 
ency to overheat the lighter part. 

High-test welding rod is recommended for repairing 
steel castings. Welding should be done with a neutral 
flame. 


Building Up Edges 


Two special types of jobs are met frequently in work on 
steel castings: (1) building up lugs, bosses, gear teeth or 
misrun edges; and (2) filling holes. The technique for 
each is slightly different from the ordinary run of work on 
cast steel. 

Building up edges and lugs affords excellent practice 
in the control of weld metal. As experience is gained, 
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Fig. 3 
In making a weld between cast-steel sections of unequal thick 
nesses, direct most of the heat on the heavier section 


the operator can, by carefully manipulating welding 
rod and blowpipe flame, add metal very close to the de. 
sired finished shape. 

In building up a lug, be careful to get thorough fusion 
of the weld metal with the base metal as the first layer js 
applied. Then as a molten pool is formed, add welding 
rod to the pool. Control the molten metal at the edge 
by drawing the flame back a bit if the metal appears to 
become too fluid. You will soon learn to direct the flame 
in stich a way that the weld metal is readily controlled 
When working at the edge, you can control the metal 
more easily if the blowpipe flame is held slanting upward 
and inward toward the center of the lug. Build up just 
a little more than the finished dimensions so that the 
part can be dressed to a smooth surface. 


Filling Holes 


In welding up a hole that extends all the way through a 
piece of steel, it is best to countersink the hole first or to 
fuse down the sides of the whole so as to get the same result 
asacountersink. Then start welding at the bottom edge 
and add weld metal all around in progressively narrow- 
ing circles until the hole is closed at the bottom. Con- 
tinue to add metal a layer at a time until the hole is filled. 
Fuse each layer thoroughly to the one below and to the 
sides of the hole. 

Where the hole extends through a thick section, it is 
advisable to countersink from both sides. Fit a piece of 
'/;-in. steel plate in the hole at the smallest part where the 
countersinks meet. With this plate acting as a bottom 
piece, fill up the hole from one side as just described. 
Turn the piece over and complete the filling operation 
from the other side. Be sure to fuse the plate thoroughly 
with the sides of the hole and the added weld metal. 

A depression is filled in the same way. Be sure 
that the bottom and sides are fused thoroughly betore 
adding weld metal. 

When any weiding on steel castings in a preheating 
furnace is finished, cover the castings thoroughly with 
asbestos paper or other insulating material to retain the 
heat, and then let the fire die out. Allow the casting t0 
remain covered until cold. Be sure it is not exposed to 
any drafts. 

Where castings are not preheated, the weld area should 
also be protected with heat-insulating material and al- 
lowed to come to room temperature gradually. In 4 
steel foundry, all reclamation welding should be done 
after the casting is cleaned but before it is annealed. 
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Plant Weldery 


By Louis H. Burr’ 


URING the early years of the company the of- Riveted—3586 tons at $100............ $358,600 
ficers saw the advantage of having a structural Welded —3500 tons at $100 ee vee ere 
shop to furnish as much as possible of the steel . — 

required in the construction of the buildings which they Total savings, or 2.4%. ............. $ 8,600 


4 contracted to design and build. This shop was built 
along the lines of a modern structural shop for fabricat- 
ing steel by the riveted process of making all connec- 


Our shop produces 14,000 tons per year and if it would 
all be in the same proportion the savings would amount 
: ; to approximately $35,000 per year based on the price 
tions and was very successful in turning out large ton- per ton mentioned; however, this price varies with dif- 
nages of the riveted steel buildings. ferent conditions. 


§ Having their own shop they could control the product This savings multiplied by the total tonnage in one 


ae B both as to time of delivery and the method to be used year is sufficient to eventually force the entire industry 
le de- Ti in shop fabricating which, due to the progressiveness of to adopt welding as the best method for fabricating 

the officers, was the very latest and approved method ctryctural steel. 

—_ § available. Very early these men started the study of The eliminating of holes and time saved in punching, 


fabricating parce of arc. layout and fitting is offset by the extra cost of the weld- 

This study me ing operation and cleaning of the steel before painting so 
edge B® tical and being modern had a sales feature of which they that the shop cost per ton is about the same as that for a 

Pears to He were quick to take full advantage. welded structure. 

he flame 4 For some years the riveted method of fabrication was In an emergency like the present when plates are 

itrolled. BE used along with the welding but the disadvantages of needed so badly for ships the elimination of all plates 


etal = using two methods in the same shop became very ap- used in the trusses due to welding is an item worth serious 


upward i parent and within the past year it was decided to do only consideration. 
Are ® welded fabrication in the shop. The advantages from The organization of the plant weldery should be as 


ig welding were many. A modern method of constructing a simple as possible so as to save on the overhead expense. 

building was a great sales point to the prospective buyer The men chosen for key positions should thoroughly 

a and that in itself sold many buildings. believe in welding as the best method for fabricating 
5 Using new sections for roof trusses such as tees made structural steel and also be able to sell the idea to the 


rougha 
8 = by splitting wide flange beams for cord and web members men who are working under them. A very simple or- 


aaa eliminated the use of plates in the fabrication as the web ganization is as follows: 
vai * Zi members were slotted so as to fit over the webs of the 
ies - = chords and then electrically welded to them in the shop. Works Manager 
Con ® This elimination of plates reduced the weight of the 
sfilled (ae USSes from 15 to 20% and the saving in weight spread Assistant W a Manager 
to the = over an entire building would reduce the total cost of the | 
: building. An illustration of this saving Sos follows: Purchasing by Chief Draftsman Inspection Ship- 
n itis A building of about 3500 tons has 279 trusses which Asst. Mer. in charge of mak- ping 
aie of — weigh 350 tons. By using welded construction a saving ing shop details 
of about 16% can be made on these trusses which 
ere the = amounts to 60 t f 1. Thi ory t Timekeeper and Cost Stenographer who Shop Superinten- 
bottom on be he ons of steel. 1S wou € abou Accountant Pay Roll assists in Pay Roll dent has direct 
cribed = %6000 for the steel based on a price of $100 per ton and Costs cnarge of Produc- 
oitien = F.0.B. shop for the total steel used in the building which tion 
would reduce the total cost and could make the builder 
low on his bid. In addition to this saving if rivets had 
= been used it would have requi d about 1% of the Yard Foreman Layout Head. Punching Welding 
e sure require abou Material Yard Also does Lay- 
before q weight for the shop rivets or 35 tons at $0.04 per Ib. or Cutting and Handling out work Fitting 
$2800 as against 6 Ib. per ton for welding rod or about Incoming Steel 
eating f tons at $0.065 per Ib., or $1125. This is a saving of 
ae p $1675 in the cost of the structural steel which could be the The general accounting will be done at the main office 
in the | difference between profit and loss to the fabricator. This of the company as will also the general work of purchas- 
ting to = makes a total saving on the structural steel for the build- ing. Specifying of items for purchase will be done by 
end = ‘ng of $7675. Based on a price of $100 per ton for struc- the plant weldery. 
5 tural steel F.O.B. shop the total price of this building steel The designing of the building will be done entirely 
Should fae would be as follows: by the general engineering department when they are 
nd al- designing the complete building. 
BD 1940 42 snnize, Award paper in the 1-2 Welderies, Plant, Division of the These plans are then sent to the weldery where the 
In a 42 Industrial Progress Award Program sponsored by The James F. Lin- 
done Werke Cleveland, Otio. shop details are made by engineers who specialize in struc- 
S Ohio. anager, ‘Phe Austin Company, Fabricating Division, Buel’ tural shop welded details. These men have been trained 
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in this line of work and are experts. They must study 
the job and then set up details for economical as well as 
practical shop and field conneetions. They must know 
what is the simplest and most practical method of making 
the connections in the shop so that the work can quickly 
be put together in the field. We have been welding steel 
for buildings since 1929 and these men have carefully 
studied the various forms and methods of connections 
so that now a job can be welded at approximately the 
same cost both in the shop and the field. 

Complete information is placed on the shop detail 
drawings and all information is given to the shop so 
that they can fabricate the steel and know that the build- 
ing will go together in the field if they follow the measure- 
ments on the plans. Every weld is shown on these 
drawings which give the location, the size of bead and the 
length required to give the strength necessary to carry the 
loads which will, by various conditions, be placed upon 
the steel when the building is completed. No devia- 
tions from the detail drawings are allowed and conse- 
quently no guess work is left to the shop or field welder. 
A field welding diagram is also made for the use of the 
erector in field welding. 

A very simple method is set up for keeping costs on all 
jobs. Each job when received is given a contract num- 
ber and that number is shown on the drawing. Each 
man is checked during the day so that his time is ap- 
plied to the correct job on which he has worked whether 
a full day on one job or several jobs. The next morning 
the cost for the previous day is figured from the pay roll 
and the amount applied on a card for the particular job 
which shows the total to date and thus a comparison 
can be made with the estimate to allow special effort to 
be placed on that job to keep the cost within that esti- 
mate. A list of pieces which have been completed dur- 
ing the day is made as they come out of the shop and the 
weight figure so that the average daily cost can always 
be known early the following day. This is very impor- 
tant as it shows quickly whether the shop is performing 
efficiently. The cost of various operations can also be 
kept by the man checking the time as he can note the 


shop order and the operation on which each man is work- 
ing, for example: 


Check No. 20 Shop Order 2700—Layout, 8 hr. 
Check No. 24 Shop Order 2700—Fitting, 8 hr. 
Check No. 30 Shop Order 2700—Welding, 8 hr. 


This is also a help as it shows which operation may be 
slowing up a little and the cause found and a remedy 
offered to bring it up to standard. 

The selection of the right type of man for welding is a 
very important consideration for the weldery either just 
beginning the use of arc welding or in increasing the 
amount of welding which is being done. At the start 
we picked five men who had been with the company for 
several years and sent them to a welding school. After 
their training they returned to the shop and were so en- 
thusiastic about the work it was not difficult to find 
others who were anxious to take up the operation. Of 
the five first trained four are still with the company, one 
of whom is now welding inspector. 

When a man shows interest enough to want to try 
welding he is placed in the fitting gang and does all the 
tack welding of the material before it is sent to the weld- 
ing floor for completion. After he has become ac- 
customed to handling the arc he is allowed time either 
during working hours or after to work on scrap material 
making beads and welding pieces together under the 
supervision of one of the regular welders. He thus learns 
welding and when there is a need for an additional welder 
he is put on the floor with one of the welders and classed 
as a junior welder. He only works on the lighter mate- 
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rial for a period of several months during which tim 
he is frequently tested with bend brake pieces ang pul. 
ing tests to show his progress. He is passe: as a fry 
class welder as soon as he passes the A.W S. Test fo, 
Structural Welders. With this method we always have 
welders of our own and it is rarely necessary to hire 4 
man who is not acquainted with our style of work. 

The inspector must continually check the welding 
which is being done. He must be sure that the correc 
heat is used for the size of rod and the proper pr wedure 
is being followed. He must mark the size and length oj 
the bead at all points where weld is required and at th. 
completion of fabrication he must check the welds 4, 
know that all welds are in accordance with the detaj! 
drawings. 

In changing to a weldery it was necessary to secre 
some new equipment and make changes in others so as ty 
secure the greatest efficiency possible. It was found that 
one punch was idle most of the time so an attachment was 
developed to split short beams and make the tees neces 
sary for the diagonal members for the trusses and the tees 
about 20 ft. long for struts and bracing members between 
columns and trusses. 

In order to split the long beams for the chords of 
trusses an automatic burning outfit was made so that the 
driving wheel and the guide wheel rode on the flanges 
of the beams with the torch in the center to do the bun 
ing and the motor to do the driving at a maintained 
speed. These tees were bowed by the heat of the torch 
so a bull riveter was rigged with dies and used for straight 
ening of these members. 

As there were no assembly holes in the members for 
bolting together the pieces in the fitting, the skids on the 
assembly floor were bolted to the concrete floor and an 
angle welded along the ends to make a fixed grid. The 
top flanges of the beams and the outstanding legs of the 
angles were punched, with the holes about 2 in. apart 

The beams which held the weight of the members to 
be assembled were about 8 ft. apart and between these 
were placed loose angles with the outstanding leg punched 
and these could then be adjusted any place between the 
beams to fit the requirements of the pieces to be as- 
sembled. On this grid a jig was set in a short time to 
provide for the complete assembly of any trusses, brac- 
ing and miscellaneous pieces. While these pieces are 
in the jig they are tack welded together and then taken 
out to the welding floor for finishing and the assembly of 
other material proceeds without any delay The weld- 
ers do not have to move their cable and electrodes to the 
work and much lost time is avoided and in this operation 
it is important because the final production for the day 
depends entirely on the amount of material which 1s 
being welded complete. 

A sufficient number of C clamps of various sizes must 
be provided on the assembly floor as care must be taken 
that the pieces fit closely together before tacking and 
welding and this is best accomplished by squeezing them 
with the clamps while being tack welded. 

A larger floor space is required to efficiently carry on 4 
welding program and a truss shop was added so that all 
trusses could be assembled and welded in this building 
and not interfere with the columns and miscellaneous 
steel. In this way all steel for a building can be worked 
out together and shipment made more promptly. 

After welding, all the welds must be carefully cleaned 
of slag and flat scrapers can be made for this work to be 
followed by a wire brush and an air line to blow off the 
loose dirt before painting. 

When the steel is painted it is loaded into cars and 's 
ready for the field where the erection is carried on quick!y 
by means of a few holes in the connections to allow bolt- 
ing together and plumbing before the field welding 
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which completes the operation as far as the steel 


is concerned. 
c welding of structural steel is certain to develop 
‘1 the next few years because: 


structure 
Electri 


|. The cost of the operation can be made to equal 


that for riveted work. 
> A considerable saving can be made in the total 
alld of steel required fora building. 
9 The structure 1s much more rigid than the old 
“veted style of work since an 80-ft. truss can be raised 
‘or erection With a single chain at the center panel. 


4. By actual tests the weld used to equal a */;,-in. 
rivet will carry more load than the rivet and there is 
not the danger of cracked metal which appears at the 
hole when a riveted connection is overstressed. 

5. A strong sales point is made in the fact that the 
building is the most modern construction possible. 

6. Various new developments can be made in the 
style of architecture which are not easily done with the 
riveted process, for example: The Rigid Frame which 
allows more light on the interior without the resultant 
shadows that often develop in other types of construction 


Tool Salvaging by Low-Temperature 
Joining 


By Bent Laune! 


HAT we, as a nation, have been a wasteful people, 

is a fact that cannot be denied. That this ts true, 

is not so much an indictment of our manner of liv- 
ing, as it is a natural consequence of our being accus- 
tomed to all the comforts and necessities, not to say 
luxuries, that have been so easily available to us, through 
our mass production methods and natural resources and 
high standard of living. 

It has been so easy in the past to discard and replace 
that which has become slightly worn but has not outlived 
its usefulness, to buy a new article instead of repairing a 
broken one, to waste food. Thus it is not surprising that 
our personal wasteful habits have been cartied into indus- 
try also. Here, too, there has been in the past, a most 
appalling wastefulness of materials, machines, parts and 
tools. And the last is not the least of these. 

However, waste in industry, the scrapping of finished 
and semi-finished parts has often been just a plain 
matter of dollarsand cents. It has actually been cheaper 
in many cases to replace an article or tool, than to re- 
pairorreclaimit. Or, at least, so we thought. 

Today, however, how different the picture. Now we 
find ourselves engaged in a global war, and faced with the 
necessity of furnishing food, clothing, machinery, muni- 
tions, weapons and all manner of supplies, not only to 
our own vastly expanded armed forces but to our allies 
as well. We are finding out, that great though our re- 
sources are, we can suffer from shortages. We find our- 
selves rationed on rubber, on gasoline, on fuel oils, on 
shoes and now on food. Impoitant metals and facilities 
are allocated by the Government. All of this we can, 
and will, bear gladly, in order that our paramount aim be 
accomplished, winning this war. 

Many lessons have been learned as to how to use sub- 
stitute materials, how to prolong the life of tools and ma- 
chines, how to produce two units where one has been pro- 
duced before and in this vast war production, cutting 
tools play a major role indeed. 

Made of critical materials, being naturally expendable, 
and the need for them being multiplied many times, 
cutting tools of all types are one of our most serious 
bottlenecks. Heroic though the combined efforts of the 
manufacturers and the tool room have been, they are 


: Presented at Feb. 17th Meeting, Pittsburgh Section, A.W.S. 
tT Eutectic Welding Alloys Co., New York, N. Y. 


423 


still difficult to obtain and thus production is often 
threatened, sometimes vitally. Instances can be cited 
where the lack of a single tool, a broach or a reamer or an 
end boring mill has held up a whole production line. 
Today the repair and salvage of such worm and broken 
tools occupied a large proportion of the thoughts and 
time of an ever-increasing number of the producers of out 
war goods. 

Fortunate indeed, it is then, that in recent years mate- 
rials and processes have been developed, whereby broken 
tools may be quickly and easily repaired, whereby new 
tools may be made by the utilization of scrap high-speed 
steel either in whole or in part, whereby tools may be 
tipped with high-speed steel, with stellite oc with tung- 
sten carbide, all of this being accomplished at low tem- 
peratures, with no subsequent rehardening required, 
which brings us to our subject matter, Tool Salvage by 
Low-Temperature Joining. 

Attempts have been made to salvage tools by using 
all of the processes known, such as metallic arc welding, 
atomic hydrogen welding, oxyacetylene welding. In all 
cases the temperatures involved are high, as a fusion 
of the parent metal is required. The heat treatment is 
spoiled and the welded tool has to be heat treated again. 
The welds require after-machining and special tools. 
These processes can only be used if specialized welders are 
available. 

The process which we would like to present in this 
paper is a new one where heat-treated steel is joined to 
heat-treated steel at such low temperatures that the heat 
treatment is not affected. The unusual part of it, be- 
sides the factor of low temperature, is that the tensile 
strength results obtained are very high; for example, as 
high as 117,000 Ib. on a loose fit and from 140,000 to 
150,000 Ib. on a tight-fitting joint. 

This new process, known as the Castolin Eutectic Proc- 
ess, is now used in many of the largest plants throughout 
the United States, and the reason for its fast-increasing 
popularity is that it is a simpler than the fusion process 
and permits to obtain highly satisfactory results with a 
minimum amount of skill and study. The process is 
a development of a Swiss welding engineer and metal- 
lurgist, Mr. R. D. Wasserman. This development em- 
ploys such low temperatures, and the weld is completed 
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so rapidly, that distortion of the metal and change of 
structure are avoided. 

We would like to explain at this step that this process 
utilizes the phenomenon of eutectic fusion between cer- 
tain base metals and alloys. (The word ‘“Eutectic”’ 
means easily melted—of maximum fusibility—said of an 
alloy or solution having the lowest melting point possible 
with a given component.) The alloys and base metals 
develop a strong affinity for each other, even though the 
melting point of the applied metal is far below that of the 
parent metal. 

In addition to the low-temperature factor in this proc- 
ess of welding, there is the element of speed. By this 
process a weld is produced so rapidly that a dangerous 
temperature is not reached. There are accordingly less 
distortion and no change in the metallic structure to 
weaken the metal in the molten zone. 

Another point worthy of note is the color match pos- 
sible for various metals through the selection of the 
proper rod. For example, welds on aluminum, brass, 
phosphorate bronze, nickel, silver, monel and steel are 
accomplished with perfect matches. 

This process of welding, it can also be pointed out, dif- 
fers from brazing in that alloys, quite similar to the parent 
metal, are applied although the technique is like brazing. 
The weld, accordingly, has physical properties closely 
matching those of the parent metal, and in many in- 
stances the joint is stronger than the body of the welded 
metal. 

Besides salvaging of tools, the process is used in the 
production of tools. It also is applicable to cast-iron 
welding, steel, armor plate, malleable iron, stainless steel, 
non-ferrous metals such as brass, bronze, copper, nickel, 
monel, and to aluminum and magnesium. 

The process for tool salvage employs specially de- 
veloped alloys which bind on the parent metal without 
fusion at moderate temperature like 1300° F., and 950° 
to 1050° F., forexample. The process by itself could be 
classified as a braze except for its much greater field of 
application, which is due to the high physical properties 
obtained. 

The manufacturer of the eutectic alloys produces 42 
different alloys which are used either with a torch, metal- 
lic-arc, in furnaces, etc. 

It is our purpose to discuss some of the ways and 
means of making these repairs, describe some typical ap- 
plications and give details of the alloys suitable for this 
important work. 

First, it is important to recognize that the greatest 
benefits are to be derived from this process, by establish- 
ing a tool repair center, placing all work of this nature 
in the hands of 1, 2 or more operators, however many 
may be necessary to handle the volume of work in a given 
plant. These men soon acquire a skill and facility and 
the ability to use the brazing alloys at their proper tem- 
peratures, which is highly important as the operations 
are conducted at temperatures close to the point at 
which tools will lose their hardness. They also become 
highly skilled in devising alignment fixtures. The work 
requires patience and close attention to detail, but it is a 
well-established fact that it not only will keep tools in 
use, but there are actual monetary savings, amounting 
in the case of one large user to some 14% of the total 
cost of all tools, over the period of l yr. Individual sav- 
ings may run as high as 50% on some tools. This, of 
course, is incidental as the primary object is to keep the 
tools in production. That is the only true measure of 
cost, or rather the lack of the tools could be—a cost meas- 
ured in the lives and security of our fighting men, be- 
cause a gun or a tank or a bomber arrived 24 hr. late. 
Let there be no absentee tools in our war production 
plants. 
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The materials and equipment required 
ant but not great in number. The essentia 
ers, wire brushes, emery cloth, carbon tetra, 
bristle brushes, fixtures, and clamps for alignment, steci 
plates, evenly surfaced for use in repairing slitting ve 
and flat milling cutters, etc., the brazing alloys with thee 
proper fluxes and ordinary oxyacetylene welding ¢& bi 
ment, with single and double flame torches and hea 
size tips. In some cases sand-blasting equipment ea» by 
used with excellent results, since the alloys referpe ,. 
here will flow and bind on surfaces thus prepared. ; 
especially useful in the removal of brazing material th, 
may have failed because of slippage when making the 
union and may have become oxidized or inadvertently 
overheated. The fixtures are usually devised as 4, 
different types of tools come into the salvage cente; 
They may range from simple V-blocks cut away at tt, 
center so the flame can be applied to all sides of the joint 
to elaborate spring tension fixtures with positioning 
screws and plates to take care of tapers. They may be 
either horizontal or vertical. , 

Of great importance are the welding rods used in too) 
salvage. Many of the new eutectic alloys have beep 
tested for tool salvage, and the results have shown that 
these new alloys will obtain, at low temperatures, 
higher tensile strength than that obtainable with ord; 
nary brazing materials. 

The eutectic alloy Nos. 16 and 1800, having a binding 
temperature of 1300° F. and 940° F., respectively, com 
bine high strength with a great ability to flow by capil 
lary attraction in any direction through tight-fitting 
joints. If there is a loose fit the joint still will have a 
very high tensile strength. Alloy No. 185, having a 
binding temperature of 1000-1200° F., does not have 
the same penetrating qualities and is most often used 
to fill in holes, to build up such tools as broken dovetails 
and tangs and sometimes to fill in chamfered joints 
It has excellent wearing properties and a Brinell hard- 
ness of 180 to 220. It machines readily. It is not ob- 
viously, for cutting edges. 

Alloy No. 16 develops tensile strengths averaging 
117,000 p.s.i. and Alloy No. 1800, 53.000 p.s.i. In ac 
tual practice both of them have often shown much higher 
results. By “binding temperature’ is meant, that with 
the parent metal, in this case the tool, heated (locally 
only) to the indicated temperature, the alloy, then 
melted down with the torch, will flow and bind on that 
heated surface. The alloys themselves have higher melt- 
ing points, but that is of no importance in torch work, 
since the tool itself is only heated to the binding tempera- 
ture. More about that later. 

Of equal importance are the fluxes used with these 
alloys. They are known as “Autochemic Flux” and 
each alloy has its own flux in paste form and always 
bearing the same number as the alloy. Thus Alloy No. | 
requires the use of No. 16 Atittochemic Flux. In addition 
to serving the usual functions of a flux, each flux has a 
melting point, coinciding with the binding temperature 
of its companion alloy. It becomes fluid when the 
proper temperature for applying the alloy has beet 
reached and thus serves as a temperature index. \0 
where is this more important than when working wit! 
high-speed tools, since it avoids overheating, a ‘eature 
that will instantly be recognized. 

The alloys are adapted to other media of heating suc! 
as carbon arc, atomic hydrogen, furnaces, either oxidiz 
ing or reducing atmosphere, salt bath, resistance we: 
ers, high-frequency induction, ete. Used by other that 
torch or carbon are or atomic hydrogen, however, higher 
temperatures are required, 1800° F. and above tor te 
Alloy No. 16 and 1200° F., for the Alloy No. 15: 
This renders them unsuitable for use on high-speed ste 
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blasting. 
necessary, to join the broken pieces, as broken. 


carbon steel. 


.. furnace operation, but very satisfactory when joining 
: ssten carbide tips to carbon and alloy steel shanks. 


Also with its ability to withstand higher temperatures, 
a Alloy No. 16 has been successfully used in brazing 
the y 


1ing high-speed steel simultaneously at 2300° 


d harder 
“ must be done in a reducing atmos- 


F. This, however, 
phere. 
"These alloys are furnished in the form of rods and, 
for preplacing purposes, may also be had in powder 
‘orm and the Alloy No. 1800 is also made in strips down 


to 0.003 in. thick. 


Cutting tools repaired by these methods may be de- 
pended upon to deliver full service often outlasting new 
tools and to the limit of their usability, standing grind 
after grind until there 1s insufficient stock left for further 
reduction. To give an example or two: one of the 
major aircraft producers repaired an expensive broach 
which had broken on its fourth operation . Since it was 
repaired, it had performed 15,000 operations up to the 
time last reported upon, several weeks ago. Another 
producer of heavy machinery has a large number of 
broaches, drills, reamers and cutters that have been in 
daily operation for more than a year since they were 
repaired. Some of these have 2 and more breaks that 
have been so repaired. Numerous other instances 
could be cited along these same lines. 

Reference was made, earlier, to monetary savings so 
a few examples of the cost of low-temperature joining 
may prove interesting. An extension reamer made of 2 
worn out reamers: cost of new tool $18; cost of re- 
claiming $3.00. Aspline broach: cost of new tool $180; 
cost of reclaiming $4.00. A slitting saw: cost of new 
saw $24; cost of reclaiming $5.00. A circular milling 
cutter with section broken out, repaired by grinding a 
section of another broken cutter to fit and brazing in 
place: cost of new cutter $23; cost of reclaiming $7.20. 

These figures include all time and material used, in- 
cluding overhead, and the actual cost of the alloy used to 
make the joint did not in any case exceed a few cents and 
in many instances it can only be measured in fractional 
parts of one cent. 

In using these alloys there are certain cardinal prin- 
ciples common to all of them and common to all types of 
tools. 

First, the parts must be thoroughly clean, all grease 


} must be removed with carbon tetrachloride, using a soft 


bristle brush. Scale, rust or deposits of other foreign 
metals may be removed by grinding, filing or sand 
It is preferable, except where chamfering is 
Other 
exceptions to this rule are to grind, where it is neces- 
sary to secure proper alignment, as when making a new 
tool from scraps of old tools or in combination with low 
Other tools that are invariably ground are 
broken circular milling cutters and saws, and sometimes 
very large tools. This is done so that only the cham- 
lered surface is heated, also to avoid all possibility of 
spoiling the hardness of the cutting edges. In these 
cases the chamfer is made from both sides, leaving a thin 
section intact in the center of the fracture and extending 
its full length. After careful cleaning, the proper flux 
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for the alloy to be used is next applied, taking pains 
to be sure the surfaces and adjacent areas are completely 
covered. 

Flux should be used liberally and should be added 
frequently. 

When ready to proceed with the joining operation, 
the torch is adjusted using a slight acetylene excess for 
the Alloy No. 16 and a larger acetylene excess for Alloy 
No. 1800. Torch distances of from 1 to 5 in. should be 
maintained and the heating should proceed slowly, and 
carefully paying close attention to the reaction of the 
flux, so that the alloy, unless preplaced, can be added 
at the proper time. 

The torch is kept in motion throughout the entire 
operation. Where the precoating technique is em- 
ployed, usually with Alloy No. 1800, a steel rod, flat- 
tened on the end, will assist in the precoating, by heating 
same and rubbing into the molten alloy. In precoating, 
one or both surfaces may be coated, but usually it is only 
necessary to coat just the one surface. After precoating, 
the part is again fluxed, as is also the uncoated part. In 
making joints of this type, the uncoated part must, of 
course, be brought up to the equivalent temperature 
of the other part before placing them in position, so that 
when the joining is accomplished, both pieces will heat 
at a uniform rate. Uniform and complete heat pene- 
tration to the proper degree throughout the entire area to 
be joined is essential. Otherwise, flow by capillarity will 
not be achieved. 

A safe rule to follow is to use the Alloy No. 16 in all 
cases where a slight local loss of hardness does not matter. 
Although 1300° F., its binding temperature, may be con- 
sidered as rather high for high speed steel, it has been 
firmly established in thousands of applications. 

It has been found that if a heat-treated surface is 
heated up rapidly to 1300° F., and this is done only for a 
very short time (for a few seconds, for example), the hard- 
ness of the steel will not decrease or at least not more 
than a few Rockwell points. This is very true since as 
long as a minimum cycle of time is not reached, the 
steel will not draw. This is true of broaches, circular 
milling cutters, saws and drills broken through the flutes. 
Moreover, the operator will develop a skill in minimizing 
the temperature and it will be found that in many cases 
it is not necessary to complete the joining to the outer- 
most cutting edges, as in a circular milling cutter, for 
instance. Further, such tools as surface broaches may 
be chamfered from the back partially through say, 
*/; to */, of the dimension from the flat surface to the 
root of the teeth. The alloy has sufficient strength to 
make this quite adequate. 

On the other hand, where full hardness must be main- 
tained, as in reamers, end boring mills, high speed in- 
serts and the like, then the lower binding temperature 
(940° F.) alloy, No. 1800, is used. With this alloy, 
there is no loss of hardness, when properly used. While 
it does not have the strength of the No. 16, still it ac- 
complishes the purpose admirably and tools so repaired 
will give service until worn out. It contains no cadmium. 

Specific instructions for the various types of cutting 
tools are available on request. 
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HE metallizing of crankshafts is an old and ac- 
cepted application of the process. Numerous 
concerns equipped with proper grinding equip- 

ment, or with crankshaft turning lathes, have been doing 

the work for years, and with notable results. Today, 
however, with manufacturers curtailing the production of 
replacement crankshafts, the demand for repair by metal- 
lizing has exceeded the capacity of those few shops cap- 
able of handling the larger crankshafts. Moreover, the 
purchase of machine equipment necessary for this work is 

a virtual impossibility. 

Such was the situation which recently confronted us. 
But after a considerable amount of experimentation and 
some expense, we finally outlined a workable procedure 
for rebuilding and finishing crankshafts in an engine 
lathe. To date our results have been satisfactory and 
our failures none 


Wear and Replacement Problems 


Most of our work is confined to crankshafts from the 
larger Diesel engines manufactured by the Caterpillar 
Tractor Co. The sizes most frequently repaired are 
from the 3-, 4- and 6-cylinder engines, having usually an 
* This valuable contribution to the war maintenance program won 3rd 
Prize—a $100 War Bond—in the first of Metco News’ conservation contests. 
Metco News is published by Metallizing Engineering Co., Inc., Long Island 
City, N. Y. 
+ John Nooter Boiler Works Co., St. Louis, Mo. 


Fig. 1—Worn Rod Journal —— as Received by Metallizing 
op 


Reclaiming Crankshatts 
Engine Lathe 


By Walter B. Meyer’ 
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Fig. 2—-Arrangement at Flange End of Crankshait 


8-in. stroke. These crankshafts are machined from 
forgings. They have 3°/s-in. diam. rod bearings and 
3*/,-in. diam. main bearings; the bore and stroke of the 
engines is 5°/,x 8 in. New shafts of this type cannot at 
present be delivered promptly, or carried in stock, due to 
the scarcity of forgings. Normal wear is most extreme 
on the rod bearings, Fig. 1, and to a less extent on the 
main bearings. However, it is usually necessary to re- 
pair both. In some cases, when oil holes may be ob- 
structed, the damage is confined to but one bearing. 


Difficulties with Other Methods 


Other than repair by metallizing or complete replace- 
ment, the most common method of effecting repairs has 
been to reduce the diameter of the bearings by 0.050 in. 
and to fit undersized bearings. This work is usually 
done in a crankshaft grinding machine and requires ap- 
proximately one hour per bearing, at an average cost of 
$4.00 per bearing. This method of repair prolongs 
the life of the crankshaft for a period of service consider- 
ably less than that experienced from a new one. To 4 
great extent this experience can be attributed to the re- 
moval of most of the surface hardening when the shaft 1s 
ground undersize. 

In comparison to metallizing, the regrinding of crank- 
shafts consumes far less time and costs considerably less. 
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Fig. 4—Diagram Shows Dimensions of Grooves Used as Key for 
New Metal. Photograph Shows Journal Ready for Application 
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RECLAIMING CRANKSHAFTS 


Yet there are few crankshaft grinders available that can 
handle the larger-sized crankshafts, and in many locali- 
ties such service is simply not obtainable. Furthermore, 
it is often found that some of the bearings are worn more 
than 0.050 in. undersize and cannot be reground. It is 
also found that undersize bearings are often not obtain- 
able. Finally, after a crankshaft has once been ground 
undersize and has again become worn, the only recourse 
is to metallize. 


Lathe Setup for Metallizing 


As received, the crankshafts usually have counter- 
weights, stud bolts and gears removed. Our first step 
is to rework the crankpin bearings. To the face plate 
of our lathe we bolt a 1'/,-in. thick steel plate, approxi- 
mately 12 in. wide and 1S in. long. The area in contact 
with the face plate is previously faced-off lightly to pro- 
vide good bearing. 

Into this plate, and to a depth of '/» in., we bore a re- 
cess slightly larger than the diameter of the flange on the 
flywheel end of the crankshaft, as shown in Fig. 2 

To the opposite end of the crankshaft we attach a cen- 
tering flange. This flange is also made of a 1'/,-in. thick 
plate and is 14 in. in diameter. To the center of the 
circular plate, and on one side only, is welded a 4-in. 
length, of 4-in. diam. bar. 

Both the bar and the plate are bored out for a snug fit 
to the crankshaft, to which it is keyed. Figure 3 shows 
how this is accomplished. 

The next step consists of setting up two steady rests, 
which have previously been adjusted to the bearing size. 
Tn these steady rests are gripped any two companion 
crankpin bearings (two rod bearings on the same angle 
from the main bearings). The 1'/,-in. plate bolted to 
the face plate is then shifted until the flanged end of the 
crankshaft fits into the ‘bored recess, after which it is 
clamped tightly, Fig. 2 

A center hole is drilled into the centering flange, and 
tee tail stock center, which should be a rotating center, is 
run into the centering flange. The steady rests are next 
removed and the work indicated, making whatever ad- 
justments necessary to align the bearings. The same 
procedure is repeated on the next set of crankpin bear- 
ings. Two such setups will be required for the 4-cylinder 
crankshafts and three for the 6-cylinder shafts. 


Fig. 5—New Metal Being Sprayed on the Prepared Shaft 
Journal 
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| the undercut are dovetailed at 20° but we 
the radii. To do so will necessitate the 
of the sprayed metal, a condition which will me oy 
flaking and cracking at the edges in finishing The. na 
dercut portion is grooved with a tool which “eg sa 
ground to a width of 0.045 in. to 0.050 in sli bh 
rounded at the tip. These grooves are cut 0.025 ty 
apart and 0.020 in. deep, and the resulting conditie . 
shown in Fig. 4. —_ 
The entire grooved surface is next tre 
Metco Rotary Shaft Preparing Tool, wi 
modified by us in order to gain access to t 
of acrankshaft. This treatment provides the many key 
which firmly hold the sprayed metal in place. hia 
A brief discussion of this method of preparation might 
be in order, as many engineers may object to cutting 
grooves into a crankshaft. However, a crankshaft i, 
designed to present a large bearing area, and to accom. 
plish this the diameter is often in excess of that necessary 
for strength alone. Therefore, the remaining diame 
when measured from the root of the 
sufficient to support the working load. 
If the shafts are not prepared in this manner, of which 
there are several variations, it becomes necessary t, 
grit-blast them. A grit-blasted bond is not nearly sy 
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uch had been 
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ter, 
grooves, is usually 


Fig. 6—Final Finishing Is Done by This Lathe-Mounted Tool 


However, once constructed, the same flange and plate 
can be used on all subsequent crankshafts of the same 
size without repeating the elaborate setup. The keyway 
in the centering flange will always match the keyway 
in the crankshaft and thus will hold the centers in the 
flange in exact relationship to the centerline of the rod 
bearings. Moreover, the same setup used on 6-cylinder 
crankshafts can be used for 3-cylinder crankshafts of the 
same stroke. 


Steps in Metallizing 


The first step in the metallizing procedure itself is to 


: - : - Fig. 7—Reclaimed Journal, Showing Excellent Surface Finish 
machine the bearing 0.080 in. undersize. The edges of After Grinding 
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Fig. 8—Diagram of Lathe Setup 
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hined bond, and nearly all metallized 


lercys which have been brought to the atten- 
Ring Sar Oy writer have been those metallized onto a grit- 
tn a d ond. All of our crankshafts have been grooved, 
cu. —_— ve not had one failure due either to the loosen- 
been and ry be “spraved metal or to the breaking of the shaft. 
ghtly .>™ the actual metallizing, all oil holes are plugged 
> in vith carbon dowels, the tops of which project beyond the 
ON is eaishing dimension of the bearing. These dowels are re- 
only after the bearing is finished. 
1 the a ray metal is applied with the metallizing unit 
been aed on the tool post of the lathe, Fig. 5. 
aring ~ Medium carbon steel, with about 40 points (0.40) of 
keys -arbon, is generally applied with one pass of the metalliz- 
ing unit. The coating is built up to about 0.050 in. above 
night the finishing size, after which the sprayed bearing is 
cling lathe-turned, using a carbide-tipped tool, to 0.006 in. 
it is iurver than the finished size. 
com- 
Sary 
eter, 
tally Th f 
e Functions of a 

hich 
Welding Flux 


By H. H. Griffith* 


HE word “flux” is derived from the Latin word 
meaning “to flow.’’ Oxyacetylene welding is 
fundamentally the process of melting two pieces 
of metal so that they will flow together and consolidate 
into one piece. The primary purpose of a flux is to 


facilitate this flowing together by removing obstacles to 
the union. 


These obstacles may be dirt or other foreign 


Th } 
ine i 


lux should adhere well but not too abundantly to the hot 


welding rod. 


matter in the base metal but are principally the oxides 
lormed as the metal melts. 

Generally speaking, the oxides of all the ordinary com- 
mercial metals and alloys except steel have higher melt- 
ing points than the metals themselves and are usually 
pasty (some are even infusible) when the metal is quite 
fluid and at the proper welding temperature. An ef- 
heient flux will combine with oxides to form a fusible slag 
having a melting point lower than the metal so that it 
will flow away from the immediate field of action. This 


* The Linde Air Products Co., New York, N. Y 


Finish Grinding 


Final finishing is performed with a Sunnen portable 
lathe crankshaft grinder, as shown in Fig. 6. This ma 
chine, manufactured by the Sunnen Products Co., at- 
taches to the back of the lathe carriage and grinds the rod 
bearing when either on the center line of the lathe or in 
the ‘“‘throw-out”’ position. 

A cup wheel, 2'/, in. diam. or smaller, is employed. 
The wheel is passed over the work by a hand-operated 
feed screw as the work is revolved, and is fed into the 
work by hand by means of a calibrated feed screw. The 
machine is also equipped with an adjustable eccentric 
mounting for eliminating taper. 

The Sunnen Products Co. has cooperated with us by 
developing the proper type of wheel for the dry grinding 
of metallized coatings. This wheel can be obtained from 
the company by users of its equipment. 


A protective atm 


oxidation. 


spheric 


slag, incidentally, forms a coating over the molten metal 
and thus serves as a protection against atmospheric 
oxidation. The chemical characteristics and melting 
points of the oxides of different metals vary greatly and 
therefore there can be no one flux that will be satisfactory 
for all metals. 


Other Properties 


A flux should have several other properties to be of 
maximum aid to the welding operator. It should be of 
such a nature that it will adhere to a hot welding rod in 
sufficient quantities so that it will be unnecessary to dip 
the rod in the flux can frequently, and it should cling to 
the rod firmly enough so that it will not be blown off by 
the welding flame before it reaches the area to be welded. 
On the other hand, if too much flux clings to the rod, 
wastage will result. The flux should fuse without violent 
boiling due to the evolution of water vapor or other gases 
and without the formation of dangerous or obnoxious 
fumes. Ammonia, ammonium chloride and other fumes, 
which are given off by some fluxes, irritate the eyes and 
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nostrils of the operator. This is not only annoying but 
sometimes actually obscures the operator’s vision tempo- 
rarily so that he cannot see what he is doing. 


Melting Point 


The melting point of a flux must be lower than that of 
either the metal or the oxides formed, so that it will be 
liquid. The ideal flux has exactly the right fluidity at the 
welding temperature and thus tends to blanket the 


Welding of America’s 
Cargo Ships 


By A. F. Davis 


Y ELDING of America’s Liberty ships, which 

has already greatly speeded up their con- 

struction, may eventually bring about a cut in 

the necessary design factor-of-safety with a consequent 
reduction in cost and weight. 

This word was received by our company from M. H. 
MacKusick, welding engineer for the California Ship- 
building Corp. (see Figs. 1 and 2). 

There has been a great amount of argument over the 
dependability of welded construction for ships, and the 
old cry of locked-up stress in a welded ship has been 
presented as an argument against the extensive use of 
welds. 

Few people stop to realize, he said, that any piece of 
cold-formed steel is stressed above the yield point during 
fabrication, else it could not have been shaped. Yet such 
yield point stresses have never seemed to cause concern. 
Furthermore, the strength or tightness of a riveted joint 
depends considerably on stresses established in the rivet 
when it cools from high temperature. 

Samples of welds removed from sections of the welded 
ships may be bent through 180° without causing the 
welds to fail; yet a riveted joint subjected to a bend of 
only a few degrees would most certainly leak badly and 
would fail entirely through the rivet holes if subjected 
to a bend test such as that used in testing welds. 

MacKusick pointed out that local locked-up stresses do 
exist in all fabricated structures. When these are sub- 
jected to changing load stresses in service, the local 
points of higher stress gradually adjust themselves. 

“If the problem of corrosion can be completely solved, 
the design factor-of-safety for welded structures should 
be decreased with a consequent reduction of cost and 
weight. 

“The structural design, however, would have to be 
carefully worked out to eliminate all sudden changes in 
continuity, such as so often exist adjacent to the inte- 
grally welded deckhouse midships, where working 
stresses are ata maximum. Proper erection and welding 
sequence would have to be used in construction. Ship 
designers can well afford to take a page out of the air- 
craft designer’s book and make stress studies similar to 
the well-known ‘wind tunnel’ tests used in aircraft re- 
search.”’ 

Each Liberty ship constructed at the California Ship- 
building Corp.’s yard consumes 135,000 Ib. of arc- 
welding rods, or 230,000 ft. 


* Vice-President, The Lincoln Electric Co., Cleveland, Ohio. 
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molten metal from atmospheric oxidation. Such 4 flur 
remains close to the weld area instead of flowing over he 
base metal for some distance from the weld. , me 

It can readily be appreciated that the behavior and 
chemical reactions of a flux are rather complicated ni 
that good fluxes are not prepared haphazardly, 4 the 
ough knowledge of chemistry at high temperature tee 
extensive practical welding experience are require d 
The use of make-shift homemade fluxes is usually jney 
ficient and uneconomical and should never be tolerated— 
they often do more harm than good. 


DATA 


SPOTWEL DING 


LOW CARBON & 


Fig. 1—Part of the Hull of Large Liberty Ship with Scaffolding 
Raised for Arc Welders at Work on the Structure 


The yard, completing 15 ships every month, employs 
6000 manual welders and 160 Union Melt operators. 
Every three shifts, a 65,000-Ib carload of welding elec- 
trodes is used. 

So far as practical, the welding is done on subassembled 
sections of the hull in a manner that provides a maximum 
of flat position welding. The large assembled sec- 
tions are then erected and fitted on the shipways where 
the hull is finally welded into a complete structure. 

The largest single assembly now being made in the Cal- 
ship Yard is the ‘‘Forespeak’’ section which weighs 57 
tons and is nearly 2'/:% of the total weight of the hull. 

In the fabrication shop practically all the welding is 
done “‘in position” to provide for the use of large diame- 
ter electrodes and heavy welding current. 

The manual welders in the shop average slightly more 
than 12 ft per man-hour. On the subassembly shop they 
average about 8 ft a man-hour, where more vertical post- 
tion welding is done. 

There is quite a large amount of vertical and overhead 
work done on the shipways. Much of this is in confined 
spaces, such as “double-bottom’ tanks. There the 
welders are able to average only about 4 ft. per man-hour. 

The advantage of subassembly and position welding 
is thus obvious. The ratio of 3 units of work positioned 
to 2 units of work subassembled, to 1 unit on the ship- 
way is a very close average of the welding output per 
unit of time in the 3 divisions of the shipyard. 
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Welding Methods for 
National Emergency 
Steels 


By A. N. Kugler* 


INCE the introduction of the National Emergency 
or NE Steels some months ago as a simplification 
measure, considerable discussion has been forth- 

coming on the problems, if any, encountered in working 
these steels. Little has been said, however, on the sub- 
ject of welding procedures for these steels, perhaps be- 
cause it was generally understood that the welding of NE 
steels presents no new or unusual problems. Neverthe- 
less questions occasionally arise, indicating that some 
hesitation exists, at least among those unfamiliar with the 
welding of steels having analyses similar to those in the 
NE group. 

Since these steels differ from standard alloy steels 
chiefly in the amounts of alloying elements present, and 
since the effect upon weldability of each constituent is 
fairly definitely known, one or another of the established 
welding procedures will be appropriate for welding these 
alternate steels. 

The basis for determination is, of course, carbon con- 
tent and hardenability as governed by the amounts of 
other hardening elements present. The welding pro- 
cedure will be further influenced by the section of the 
fabricated piece—whether it is light gage material or of 


* Applied Engineering Dept., Air Reduction Sales Co., New York, N. Y. 
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heavy thickness. Likewise, selection of filler metal 
affected by the physical characteristics required of th 
weld, or the service to which it will be put. Thus, a lo 
carbon alloy steel rod is ealled for when ductility 
most essential, and a higher carbon filler metal is us 
when hardness and wear resistance are required 
where the part will subsequently be flame hardened 

While the foregoing statements are quite general an 
are in no way out of the ordinary, they serve to accent 
ate the fact that these alternate steels are readily weld 
able by ordinary procedures. In those cases where th 
substitute steel is similar in composition to the origin 
alloy which it replaces, it is usually possible to use th 
same procedure and the same welding rod or electrode as 
formerly. 

Bearing in mind the differences in procedure which are 
dictated by the size of the weld and the ultimate servic 
conditions, certain general recommendations may b& 
made by classifying the emergency steels into groups 
At the top of the list, those with low carbon content 
and those in the nickel-chromium group having low car 
bon, may be welded with standard low carbon alloy 
steel rod or electrode. The medium carbon steels 1 
both groups may be welded with the same filler metal, bu! 
better physical properties are obtained by using rods 
higher carbon and manganese content. The higher 
carbon steels in both the manganese-moly group and th 
nickel-chromium group may be welded with a standart 
0.15 C nickel-chromium alloy rod or a standard electrod 

Since virtually all of these alloys having more tha 
0.30 carbon are air-hardened steels, care must be take: 
to minimize this effect When welding with the ox 
acetylene flame, use the backhand technique to keep th 
puddle constantly protected by the flame and the flam 
streamer. A slightly excess acetylene flame shvould «ls 
be used on the higher carbon steels, and care s!ivuld & 
taken to eliminate turbulence as much as possi)!: 
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Composition:....... 


Grain Size (McQuaid-Ehn):...... 


‘lectrode Brand:...... 


Deoxidation Practice: 
Heat Treatment:.. . 


Type of Steel: 
Chemical 


I 
Hardness of Unaffected Plate Metal (Avg.) 


Angle of Bending at Maximum Load: 
Hardness of Heat-Affected Zone (Max.): 


Angle of Bending at Initial Fracture: 


Original Plate Temperature:....... 
Load at Initial Fracture:........ 


Testing Temperature:. 


Maximum Load:..... 


Remarks:.. 


Type of I 


The results of the test shall be recorded on a suitable permanent form. 
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The average of the three hardness values shall be recorded. 


(b) Hardness of Unaffected Plate Metal 
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16, no. 2 (Feb. 1943), pp. 36-39 and 41. 

Metals Cleaning, Oxyacetylene Process. Flame-Priming Method 
of Preparing Steel Surfaces for Painting, E. W. Deck. Metal 
Finishing, vol. 41, nos. 3 and 4 (Mar. 1943), pp. 186-188 and (Apr.), 

949 952. 

Motor Truck Maintenance and Repair. Automotive Fleet 
Maintenance Adapted to War Conditions—I and II, E. W. Tem- 
plin. Elec. Light & Power, vol. 21, nos. 2 and 3 (Feb. 1943), pp. 50 
and 53 and (Mar.) pp. 56-58 and 60. 

Oxyacetylene Cutting Machines. Machine Operated Oxygen 
Cutting as Production Process, G. W. McArd. Indus. Power & 
Production, vol. 18, no. 206 (Dec. 1942), pp. 136-140. 

Oxyacetylene Cutting, Subaqueous. How Does Underwater 
Cutting Torch Operate? E. L. Mathy. Industry & Welding, 
yol. 16, no. 2 (Feb. 1943), pp. 22-23. 

Oxy-Acetylene Welding and Cutting, A. K. Seeman. Metals 
& Alloys, vol. 17, no. 1 (Jan. 1943), p. 81. 

Sand and Gravel Plants, Materials Conservation. That Junk 
Heap Can Furnish Material to Keep Your Equipment in Operation 
L. Johnson. Pit & Quarry, vol. 35, no. 10 (Apr. 1943), pp. 52-55 
and 57 

Sheet Metal Working: Cast Ordnance Parts Redesigned for 
Fabrication as Welded Stampings. Product Eng., vol. 14, no. 4 

Apr. 1943), pp. 206-207 

Shipbuilding. Automatic Fastener for Ship Assembly, H. F. 
Lowe. Mar. Eng. & Shipg. Rev., vol. 48, no. 4 (Apr. 1943), pp. 
212-213. 

Shipbuilding, Oxyacetylene Cutting. Producing Serrated Angle 
Beams, S. O. Jones. Mar. Eng. & Shipg. Rev., vol. 48, no. 3 
(Mar. 1943), pp. 163-164. 

Shipbuilding, United States. Shipbuilding Finds Its Stride, 
N. A. Bowers. Eng. News-Rec., vol. 130, no. 6 (Feb 11, 1943), 
pp. 200-202. 

Shipbuilding. Application of Flame Cutting and Automatic 
Welding in Shipbuilding, R. E. Dore and R. R. Sillifant. Instn. 
Engrs. & Shipbldrs. in Scotland—Trans., vol. 86, pt. 3 (Jan. 1943), 
pp. 55-89 (discussion), 89-96; pt. 4, (Feb. 1943), pp. 97-112. 

Shipbuilding. Developments in Welded Ship Construction, 
J.L. Adam. Instn. Engrs. & Shipbldrs. in Scotland—Trans., vol. 
86, pt. 3 (Jan. 1943), pp. 41-54; pt. 4 (Feb. 1943), pp. 50A—50B. 

Shipbuilding. Electric Welding in United Kingdom Shipyards 
During Past Quarter of Century, A Ayre. Inst. Welding—Trans., 
vol. 5, no. 4 (Oct. 1942), pp. 152-155. 

Shipbuilding, Welding. Shipbuilder and Seaman Training. 
Pac. Mar. Rev., vol 40, no. 4 (Apr. 1943), pp. 66-69 and 103. 

Shipbuilding, Welding. Structural Failure of Tanker Sche- 
nectady. Mar. Eng. & Shipg. Rev., vol. 48, no. 4 (Apr., 1943), pp. 
207 208 


Shipbuilding. Welding Technique in Shipyards, F. R. Mansell. 
Shipbldg. & Shipg. Rec., vol. 61, no. 12 (Mar. 25, 1943), pp. 279- 
276. 

Shipyards, Chicago. Tank Ships Replace Daisies. Motorship, 
vol. 28, no. 3 (Mar. 1943), pp. 196-197 

Silicon. Procedure and Methods of Welding Silicon Bronze. 
Industry & Welding, vol. 16, no. 1 (Jan. 1943), pp. 54 and 56 

Sodium. Improved Production of Sodium, A. G. Arend 
Elecn., vol. 130, no. 3370 (Jan. 1, 1943), pp. 4-6 

Soldering. Brazing and Soldering, R. N. Chapin. Metals & 
Alloys, vol. 17, no. 1 (Jan. 1943), pp. 83-84 

Solders, Fluxes. Fluxes Used in Soft Soldering, E. F. Guest. 
Elec. Engr., & Merchandiser, vol. 19, no. 11 (Feb. 15, 1943), pp. 
224-226 

Steam Pipe Lines. Welding Butt Joints in Power Piping, R. C. 
Fitzgerald. Power Plant Eng., vol. 47, no. 4 (Apr. 1943), pp. 
lato. 

Steam Turbines. Turbine Maintenance and Repair Work, 
R. N. Tucker. Power Plant Eng., vol. 47, no. 4 (Apr. 1943), pp 
68-71. 

Steel Castings. Repair of Cast Steel Surfaces, H. C. Elliott 
Industry & Welding, vol. 16, no. 2 (Feb. 1943), pp. 24-25 

Tubes, Welded Steel. Electric Welding of Tubes, D. A. John 
ston. Iron & Coal Trades Rev., vol. 146, no. 3913 (Feb. 26, 
1943), p. 316. 

Tractors, Maintenance and Repair. Reclaiming Worn Tractor 
Parts. Roads & Bridges, vol. 81, no. 4 (Apr. 1943), pp. 42, 44 and 
58 

Vanadium Steel. Weldable Vanadium-Bearing Steels of High 
Strength, H. Cornelius. Inst. Welding—Trans., vol. 5, no. 4 
(Oct. 1942), pp. 177-180 

Welders, Training. Training Welders for Industry, J. V. Kielb. 
Iron Age, vol. 151 no. 14 (Apr. 8, 1943), pp. 58-63 

Welders, Training. Training Welders for Shipbuilding, M. 
Evancho. Mar. Eng. & Shipg. Rev., vol. 48, no. 3 (Mar. 1943), pp. 
164-166 and 178 

Welds, Shrinkage. Fundamentals of Controlling Are Welding 
Distortion. Industry & Welding, vol. 16, no. 2 (Feb. 1943), pp 
52-54 

Welds, Testing. Improved Electro-Magnetic Apparatus for 
Detection of Cracks in Welded Steel Tubular Structures. Metal 
lurgia, vol. 27, no. 161 (Mar. 1943), pp. 163-165 

Wire Rope. Brazed Ends Make Wire Rope Safer to Handle, 
F.L. Spangler. Petroleum Engr., vol. 14, no. 7 (Apr. 1943), p. 115. 

Wire Rope. Casting Lugs on Ends of Wire Rope, C. R. Hoch 
muth. Min. Congress J., vol. 29, no. 3 (Mar. 1943), p. 33 

Wire Rope, Maintenance and Repair. Prolong Life of Wire 
Rope by Using Clips Properly and Reclaiming Sheaves, F. L 
Spangler. Industry & Power, vol. 44, no. 4 (Apr. 1943), pp. 54-55 


Kinks for the Cutting 
Operator 


By R. S. Babcock* 


T IS of utmost importance today, when industry is 
bending every effort to speed up wartime production, 
that every tool, machine and piece of equipment in 

the shop should operate at maximum efficiency. This is 

particularly true of oxyacetylene welding and cutting 
apparatus. Here, sometimes, a little extra care in the 
method of adjusting the blowpipe or in its manipulation 
will produce gratifying results. 


Nozzle Settings 


The efficiency of a cutting blowpipe, even a brand new 
one, will be materially increased, for example, if the cut- 
ung nozzle is positioned in the blowpipe head so that the 


* The Linde Air Products Co., Newark, N. J. 
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preheating orifices bear the proper relation to the direc 


tion of the line of cut. When a square cut is to be made, 


that is, one in which the cutting-oxygen jet is perpendicu 


Fig. 1—Close-up of the End of a Cutting Nozzle Showing the 
Relative Position of the Orifices 
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When making a bevel cut, a directly opposite setting of 
Line of the nozzle should be made. The preheating orifices 
-—. should be on either side of but not directly on the line of 
cut, as shown in the lower sketch in Fig. 2. With this set. 
ting of the nozzle, much better distribution of th pre- 
_ heating heat will be attained, since in a bevel cut the pre 
Nozzle Setting for Square Cut heating flames are inclined at an angle to the sur! z of 
the steel. 


Preheat Orifices 


End of Nozzle Preheating Flames 


Preheat Oritices Cutting-Oxygen Orifice 


Holding the nozzle at the proper distance from the sur 
’ face of the work is another factor in efficient cutting, 
Line of In a square cut, the ends of the inner cones of the pre- 
Cut heating flames should just touch the surface, but in a 
Preheat Orifices 


Nozz/e Setting for Bevel Cut 


Fig. 2 

This sketch shows the difference in nozzle settings for making 
square and bevel cuts. 


lar to the surface of the steel, before tightening the 
nozzle-retaining nut, the nozzle should be set so that two 
preheating flames will fall directly on the line of cut-—one 
immediately preceding the cutting oxygen, and the other 
following it, as shown in the upper sketch in Fig. 2. 
This will produce a much cleaner, neater cut with less 
oxide adhering to the cut edges. 


In a bevel cut, actual cutting is through metal 
thicker than the thickness of the plate. 


bevel cut better heat distribution will be obtained if they 
are held */s of an inch or more above the surface, de- 
pending upon the thickness of the metal to be cut. 

It should also be borne in mind in making a bevel cut 
that the thickness of the metal on the line of cut is con- 
siderably greater than the thickness of the plate—for ex- 
ample, in cutting a 45° bevel in 2-in. plate the actual cut 
ting is through metal almost 2’/,; in. thick. This differ- 
ence in thickness is clearly shown in Fig. 4. The greater 
thickness often requires the use of the next larger siz 
nozzle with correspondingly higher pressures. Consult 
the blowpipe manufacturer's cutting chart for the proper 
size nozzle to use for various thicknesses. 

By doing a little experimenting on scrap material, the 

Fig. 3 cutting operator can easily prove to himself that obser 

In a square cut, the ends of the inner cones of the preheating vation of these points will increase the quality of his work 

flames should just touch the surface of the work. and at the same time will also save oxygen. 
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Sec tiONS—CHAIRMEN, SECRETARIES AND REGULAR MEETING DATES 


ATLANTA Ist Fri. 
CHAIRMAN—MICHAEL C. STELLMAN, 
1164 N. Highland Ave., N. E. Atlanta, 
Ga 
seCRETARY—J. V. TURNER, Air Reduc- 
tion Sales Co., 336 Spring St., N. W., 
Atlanta, Ga. 
BIRMINGHAM 3rd Fri. 
CHAIRMAN—C. C. PINCKNEY, Birming- 
ham Boiler & Eng. Co., 4lst St. & 
&th Ave., North, Birmingham, Ala. 
SECRETARY-TREASURER—W. L. POOLE, 
Air Reduction Sales Co., 2825 N. 29th 
Ave., Birmingham, Ala. 
BOSTON 2nd Mon. 
CHAIRMAN—F. W. Davis, E. B. Badger 
& Sons Co., 75 Pitts St., Boston, Mass. 
SBCRETARY—P. N. Ruocco, 22 Eastern 
Ave., Wakefield, Mass. 
CANAL ZONE Ist Tues. 
CHAIRMAN—CLIFFORD B. JONES, Box 
533, Diablo Heights, Canal Zone 
SECRETARY—R. E. Box 924, 
Diablo Heights, Canal Zone 
CHATTANOOGA, TENN. Ist Wed. 


CHAIRMAN—Roy E. Lorentz, Combus- 
tion Engineering Co., Chattanooga, 
Tenn. 

SECRETARY-TREAS.—A. R. McLain, 14 
S$. Brooks Ave., Chattanooga, Tenn. 

CHICAGO 3rd Fri. 


CHAIRMAN—ErIC R. SEABLOOM, Crane 
Co., 836 S. Michigan Ave., Chicago, 
Ill. 

SECRETARY—T. B. JEFFERSON, The 
Welding Engineer, 506 S. Wabash 
Ave., Chicago, 

CINCINNATI, OHIO 

CHAIRMAN—R. L. Kirspy, R.F.D. No 1, 
Box 131, Sharonville, Ohio 

SECRETARY—GEo. A. Jacopy, 1743 S 
Derexa Drive, Hamilton, Ohio 


CLEVELAND 2nd Wed. 
CHAIRMAN—R. J. Kriz, James Herron 
Co., 1360 W. 3rd St., Cleveland, Ohio 
SECRETARY-TREAS.—A. LESLIE PFEIL, 
Universal Power Corp., Cleveland, 
Ohio 
COLORADO 3rd Wed. 


CHAIRMAN—J. H. JOHNSON, Johnson 
Supply Co., Denver, Colo. 


COLUMBUS, OHIO 2nd Fri. 
CHAIRMAN—CLAY W. Roperts, Penn- 
sylvania R. R., Columbus, Ohio 
SECRETARY—G. S. HERREN, The Sea- 
grave Corp., Columbus, Ohio 
CONNECTICUT Ist Tues. 


CHAIRMAN—B. H. Perry, Bigelow- 
— Carpet Co., Thompsonville, 
onn. 


SECRETARY—J. IMPERATI, American 
Brass Co., Ansonia, Conn. 
DETROIT Ist Fri. 


CHAIRMAN—EAarL H. Foss, 7239 Ken- 
tucky Ave., Dearborn, Mich. 
SECRETARY—G. N. Siecer, S-M-S 


Corp., 1165 Harper Ave., Detroit, 
Mich. 


HAWAII Last Thurs. 
CHAIRMAN—GEORGE GLOVER, W. A. 
Ramsay, Ltd., Honolulu, T. H. 
SECRETARY—ALAN G. SLIPPER, Hawai- 
ian Gas Products Co., P. O. Box 2454, 
Honolulu, T. H. 


INDIANA 3rd Fri. 


CHAIRMAN—E. F. Griyeart, J. D. Adams 
Mfg. Co., Indianapolis, Ind. 

SECRETARY—H. D. Wesrp, P. R. Mal- 
lory & Co., Indianapolis, Ind. 


KANSAS CITY, MO. Ist Tues. 

CHAIRMAN—EDGAR H. FInvay, Finlay 

Engineering College, 1001 Indiana 
Ave., Kansas City, Mo. 

SECRETARY— DUANE De BRUNNER, Co 
lumbian Steel Tank Corp., 1509 W 
12th St., Kansas City, Mo. 

LAKE SHORE 

CHAIRMAN—FRED HERBST, JR., Mce- 
Mullen & Pitz Construction Co., 923 
Commercial St., Manitowoc, Wis. 

LOS ANGELES 3rd Thurs. 

CHAIRMAN—F. H. STEVENSON, Vega 
Aircraft Co., Burbank, Calif. 

SECRETARY—E. O. WILLIAMS, Victor 
Equipment Co., Los Angeles, Calif. 

LOUISIANA lst Fri. 

CHAIRMAN—G. O. Huet, Higgins Indus- 
tries, Inc., 1755 St. Charles Ave., New 
Orleans, La. 

SECRETARY—A. E. ABAUNZA, Gulf Engi- 
neering Co., 916 Peters St., New 
Orleans, La. 

MARYLAND 3rd Fri., except April 

CHAIRMAN—A. R. Wynn, 913 N. Hill 
Rd., Baltimore, Md. 

SECRETARY—VAN RENSSELAER P. SAXE, 
100 W. Monument St., Baltimore, 
Md. 


MILWAUKEE 3rd Fri. 
CHAIRMAN—KEITH WALKER, 3721 S. 
Herman St., Milwaukee, Wis. 
SECRETARY—GILBERT F. Ma- 
chinery & Welder Corp., Milwaukee, 
Wis. 
NEW YORK 2nd Tues, except when 
Joint Meeting is held 
CHAIRMAN—G. SCHNEIDER, Acetylene 
Welding & Equip. Co., 1065 Atlantic 
Ave., Brooklyn, N. Y. 
SECRETARY—GEORGE SyYKEs, The Linde 
Air Products Co., General Publicity 
Dept., 30 E. 42nd St., New York, 
N. Y. 
NORTHWEST 3rd Wed. 
CHAIRMAN—JOHN MIKULAK, Electric 
Machinery Mfg. Co. 1331 Tyler St 
N. E. Minneapolis, Minn. 
SECRETARY—ALEXIS CASWELL, Manu- 
facturers’ Assoc. of Minn., 200 Build- 
ers Exchange Bldg., Minneapolis, 
Minn. 


NORTHERN NEW JERSEY 3rd Tues. 


CHAIRMAN—T. B. Smiru, Federal Ship- 
building and Drydock Co., Kearny, 
N. J 


SECRETARY—W. H. Hart, Chas. W. 
Krieg Co., 52-60 Dickerson St., 
Newark, N. J. 


NORTHERN NEW YORK Last Thurs. 


CHAIRMAN—M. F. Sayre, Union Col- 
lege, Schenectady, N. Y. 

SECRETARY—R. S. PEttTon, General 
Electric Co., Schenectady, N. Y. 


OKLAHOMA CITY First Thurs. 


CHAIRMAN—FRANCIS SPREHE, Midwest 
Steel Co., 2 N. Indiana Ave., Okla- 
homa City, Okla. 

SECRETARY—Howarp N. Simms, Box 
1714, Oklahoma City, Okla. 


PEORIA—CENTRAL ILLINOIS 
CHAIRMAN—CLIFFORD WIMMER, 1104 
Ann St., Peoria, IIl. 
SECRETARY—A. RUNKEL, R. G. LeTour- 
neau, Inc., Peoria, Ill. 


PHILADELPHIA 3rd Mon. 
CHAIRMAN—H. W. Pierce, New York 
Shipbuilding Corp., Camden, N. J. 
SECRETARY—H. Carey Boss, 248 
Rhoads Ave., Haddonfield, N. J. 
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PITTSBURGH Middle Wed. 
CHAIRMAN—C. H. JENNINGS, Westing- 
house Elec. & Mfg. Co., Pittsburgh, Pa 
SECRETARY—J. F. MINNOTTE, Min- 
notte Bros Co., 1201 House Bldg., 
Hays (7) Pittsburgh, Pa 
PUGET SOUND 

CHAIRMAN—SYDNEY K. Smiru, Ameri- 
can Bureau of Shipping, 1727 Ex- 
change Bldg., Seattle, Wash. 

SECRETARY-TREAS.— JOHN NELSON, Air 
Reduction Sales Co., 3623 E Margi- 
nal Way, Seattle, Wash. 

ROCHESTER, N. Y. lst Thurs. 

CHAIRMAN—EveErettT L. HANp, Gleason 
Works, 1000 University Ave., Roches 
ter, N. Y. 

SECRETARY—HAROLD J. KiNG, Univer 
sity of Rochester, Engineering Dept., 
Rochester, N. Y. 

SAN FRANCISCO Last Fri. 

CHAIRMAN—ROBERT O. WALDMAN, Chi 
cago Steel & Wire Co., 1043 Bryant 
St., San Francisco, Calif 

SECRETARY—R. E. LasBacu, Victor 
Equipment Co., 844 Folsom St., San 
Francisco, Calif. 

ST. LOUIS 2nd Fri. 

CHAIRMAN—A. ScHWaRZ, John 
Nooter Boiler Works Co., St. Louis, 
Mo. 

SECRETARY—H. C. CLose, Machinery & 
Welder Corp., 700 S. Spring Ave., 
St. Louis, Mo. 

SAVANNAH 

CHAIRMAN—L. W. Roserts, Little 
Burnside Island, Vernon View, Sa 
vannah, Ga 

SECY.-TREAS.—J. R. Cowart, 
eastern Shipbuilding Corp., 
nah, Ga 

SOUTH TEXAS 

CHAIRMAN—J. M. HuGHEN, Penn Ship 
yard, Inc., Beaumont, Tex 

SECRETARY-TREAS.—A. E WISLER, 
Hughes Tool Company, 300 Hughes 
St., Houston, Texas 

TULSA, OKLA. 

SECRETARY—JAMES B. Davis, Tulsa 

Testing Labs., Tulsa, Okla 
WASHINGTON, D. C. 2nd Tues. 

CHAIRMAN—H. L. INGRAM, Jr., Air 
Reduction Sales Co., 1823 L St., 
N. W., Washington, D. C 

SECRETARY—B. J. Brucce, 410 Hill 


South 
Savan 


Building, 17th and I Sts., N. W., 
Washington, D. C 
WESTERN NEW YORK 3rd Fri. 


CHAIRMAN—JOHN Bos, Jr., 60 Westfield 
Rd., Eggertsville, N. Y. 

SECRETARY—R. S. LANE, Ross Heater & 
Mfg. Co., 1407 West Ave., Buffalo, 


N. Y. 
WESTERN MASSACHUSETTS 
CHAIRMAN—WILLARD A. EMERY, 


Worthington Pump & Machinery 
Co., Holyoke, Mass. 

SECRETARY—J. J. Kaprnos, Worthing- 
ton Pump & Machinery Co., 
Holyoke, Mass. 

WICHITA, KAN. 

SECRETARY-TREAS.—R. L. TOWNSEND, 
266 Minneapolis St., Wichita, Kan 

YORK—CENTRAL PA. 

CHAIRMAN—E. E. Rouscner, A. B 
Farquhar Co., York, Pa. 

SECRETARY—C. E. Lewis KERCHNER, 
290 W. Cottage Place, York, Pa 

YOUNGSTOWN, OHIO 2nd Mon. 

CHAIRMAN—ROBERT FISHER, 1534 
Thomas Road, Warren, Ohio 

SECRETARY—CARL J. HELTZEL, 
Steel Form & Iron Co., 
Ohio. 


Heltzel 
Warren, 


at 
al 
ol 
et. 
re- 
or 
ong 
ur 
Ig. 
re- 
ia 
: 
2 
| 
4 
t 
| 
By, 
| 
| 
| 
oy 
i 
| 
| 
bales 
| 
‘ 
| 
| 
| 
ey 
J 
™ 
le 
ut 
it 
| 
alt 
er 
| Ais 
rk 
Baa 
4- 
od 2 
NE 


—THE 


AMERICAN WELDING SOCIETY 


ACTIVITIES = 


PRESIDENT HANSEN HONORED 


We reproduce herewith the program of a 
Testimonial Dinner given in honor of 
Klaus L. Hansen, President of the AMERI- 
CAN WELDING Society. The dinner was 
held in the Elizabethan Room of the Mil- 
waukee Athletic Club, on Friday, April 
30, 1943, at 7:00 P.M. 


Procession of Guests. 
Toastmaster—F. Salditt, Vice-President. 

Harnischfeger Corp. 

Invocation—Rev. Lee Ferry, Westminster 

Presbyterian Church. 

Dinner. 
“Scholar, Professional Engineer, Citizen” 
a biographical sketch of Klaus L. 

Hansen, by Dr. John D. Ball, Secretary 

and Past-President, Engineers’ Society 

of Milwaukee. 
‘Testimonial: 

Oscar Werwath, President, Milwaukee 
School of Engineering. 

Keith S. Walker, President, Milwaukee 
Section, A.W.S. 

Erwin Brekelbaum, Welding Superin- 
tendent, Harnischfeger Corp. 

F. W. Bush, Chairman, Milwaukee Sec- 
tion, A.I.E.E. 

W. J. Thuermann, President, Engineer- 
ing Society of Milwaukee. 

Rudolph Hokanson, President, Milwau- 
kee Association of Commerce. 

Karl O. Werwath, President, Wisconsin 
Junior Chamber of Commerce. 

W. E. Crawford, representing Dr. Com- 
fort A. Adams, Philadelphia, Pa., 
Founder and Past-President of the 
A.W.S., Past-President of A.I.E.E. 

Presentation of Testimonial: Carl J. 

Fechheimer, Consulting Engineer. 

Response 

National Anthem—Dr. Herman Weil, ac- 
companist. 

Reception. 


EXECUTIVE COMMITTEE MEETING 
AMERICAN WELDING SOCIETY 


The Executive Committee Meeting of 
the A.W.S., was held in New York on 
March 25, 1943. The following were 
present: C. A. Adams, David Arnott, H. 
C. Boardman, R. W. Clark, W. E. Craw- 


ford, E. V. David, J. H. Deppeler, R. S. 


Donald, E. R. Fish, H. O. Hill, D. S. 
Jacobus, C. H. Jennings; Isaac Harter, 
member, Board of Directors; R. D. 
Thomas, Chairman, Section Advisory 
Committee; W. Spraragen, Editor, THe 
WELDING JOURNAL; M. M. Kelly, Secre- 
tary. 

In opening the meeting, President Han- 
sen reported that his health is improved, 
although not yet fully recovered. The 
Committee members expressed their pleas- 
ure in having Mr. Hansen present. 


A ppointments 


A. Special Committee to study the de- 
sirability of building up A.W.S. reserve 
funds, with the following scope and per- 
sonnel, was approved: 

Scope-—To study the desirability of 
building up, at this time, the reserve funds 
of the A.W.S. If it is the opinion of the 
Committee that the time is appropriate for 
raising money for the purpose mentioned, 
the Committee to consider and recommend 
to the Board of Directors, plan of increas- 
ing the Society’s reserve funds. 

Personnel.—J. H. Critchett, O. B. J. 
Fraser, J. D. Gordon, Isaac Harter and A. 
C. Weigel. 

B. Changes and additions to Member- 
ship Committee. On recommendation of 
the President, the resignation of Major 
J. D. Tebben as Chairman of the Member- 
ship Committee was accepted and the ap- 
pointment of G. N. Sieger to this post was 
ratified. Further, on recommendation of 
the President, Mr. J. L. Stover was added 
to the Membership Committee. 


Establishment of Adams Lecture 


Consideration was given to proposal for 
establishment of this lectureship and after 
deliberation, it was, upon motion, duly 
seconded, unanimously voted: 


That a lectureship, covering some phase 
of the science of welding, to be given by 
an outstanding authority within his 
field, be established as a feature of the 
Annual Meeting of the Society; 


Further, that the lectureship be desig- 
nated as ‘“‘The Adams Lecture”’ in honor 
of the first President of the Society; 


Further, that Comfort A. Adams be 
designated as the lecturer for 1943; and 


Further, that a suitable certificate be 
presented to the lecturer as a token of 
appreciation and recognition of the 
author’s prestige. 


It was the consensus of opinion that 
since this lectureship is to be an annual 
award, it is within the province of the 
Awards Committee to nominate lecturers 
for future years. Preparation of regula- 
tions governing the awards and the selec- 
tion of a suitable certificate for the lecturer 
was left in the hands of the Awards Com- 
mittee. 


1943 Annual Meeting 


Progress on this Meeting was reported 
by the Convention Committee Chairman. 
On meeting arrangements, he stated that 
a meeting of the Convention Committee, 
with Chicago Section members, had been 
held in Chicago on February 19th, for the 
purpose of organizing activities and in- 
specting hotel space and facilities at the 
Morrison Hotel—selected tentatively as 
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RELATED EVENTS 


A.W.S. headquarters. Prior to this meet- 
ing, assurance had been given by Mr. 
Eisenman that there had been no change in 
plans for holding the 1943 National Metal 
Congress in Chicago the week of October 
18th. The Chicago Section members are 
taking hold of arrangements enthusj 
astically so that we can look forward toa 
good Meeting. 

On the technical program, the Program 
Committee Chairman reported that one 
meeting had been held to date. As a re- 
sult of some 600 letters sent out, soliciting 
suggestions and ideas, a program of well 
worth while papers of direct interest to the 
war effort has been laid out. These have 
been divided into 18 sessions, simultane- 
ously arranged to fit into a shortened 3'/¢- 
day Meeting. Invitations have been ex- 
tended to authors. It is planned to hold 
another meeting within the coming week, 
when consideration will be given to addi 
tional suggestions for papers received since 
the last meeting, and it is expected that the 
preliminary program will be published in 
the June issue of THE WELDING JOURNAL 


1942 Annual Meeting 


The Convention Committee Chairman 
informed the Committee that the deficit on 
the 1942 Annual Meeting, reported at the 
last Executive Committee meeting, has 
since been written off due to the generosity 
of the welding manufacturers who, prior 
to 1942, exhibited in the National Metal 
Exposition but were unable to do so last 
year because of war conditions. The con- 
tributors were thanked. 


Outline of Work Committee 


Proposed Amendment to American Stand- 
ards Association Procedure.—Acting on 
recommendation of the Outline of Work 
Committee, it was voted that the A.W.S 
go on record as favoring the elimination 
of the designation ‘‘American Recom- 
mended Practice’? by the A.S.A. as pro- 
vided for in the proposed amendment to 
A.S.A. Procedure, wher letter ballot is 
submitted to the A.W.S 

Review of Activities —In response to the 
question raised concerning the success of 
the present method of handling the 
Socrety’s technical work, Chairman Clark 
presented a résumé of present activities 
He recalled actions taken last year to set 
aside for the duration of the war those 
activities of least importance because of 
the difficulty in getting work done unless 
it has a direct bearing on the war effort, 
and to set up procedures for preparing 
and issuing emergency standards. The 
Tentative Standards and Recommended 
Practices and Procedures for Spot Welding 
of Aluminum Alloys, prepared for the Na 
tional Aircraft Standards Committee and 
issued as an emergency standard, was cited 
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asanexample. He told of the attempt be- 
ing made to bring about cooperation be- 
tween the Army Ordnance Department 
and the Socrery of the order that now ex- 
ists between the Navy Department and 
NEMA. While he said there is nothing 
definite to report on this at the moment, 
he believes something will develop shortly. 

Briefly he reported on present arrange- 
ment for cooperation with standardization 
committees of other organizations, where- 
by the AMERICAN WELDING Socrety 
confines its activities to setting up stand- 
ards on welding and developing welding 
procedures that can be utilized as part of 


codes being prepared by other organiza- 
tions. 


Section Advisory Committee 


Progress report on matters submitted to 
this Committee was presented by the 
Chairman. 

He requested an expression of opinion as 
to the functions of this Committee which 
he believed to be that of liaison between 
the Sections and the Board of Directors, 
with responsibility to offer to the Board of 
Directors recommendations reflecting the 
majority of consensus of opinion of the 
Sections on matters referred to them. 
This, he stated, can only be done through 
correspondence which will clear through a 
central point, namely, the Chairman of 
the Section Advisory Committee. Mem- 
bers of that Committee are kept informed 
and given opportunity to comment 
through copies of letters sent to Sections. 
When sufficient response is had from the 


Sections, summary is prepared and definite 
recommendation formulated by the Chair- 
man for the consideration of members of 


the Section Advisory Committee. After 
approval by that Committee, recom- 


mendation is passed on to the Board of 
Directors; if rejected, a meeting of the 
Committee is called. The procedure out- 
lined by Chairman Thomas was ap- 
proved. 

Questions raised by Mr. Thomas is con- 
nection with proposals for consolidation 
of membership, Society districting, sec- 
tion boundaries and establishment of Stu- 
dent Chapters were discussed at some 
length and the following conclusions 
reached: 

Consolidation of Membership.—That 
term “‘elimination of Operating member’”’ 
should be discontinued as the intent of the 
proposal is to consolidate the Operating 
and Associate memberships into one 
classification, with annual dues of $10. 
Membership in the $5.00 grade is now 
limited to two years. Proposal merely 
means an expenditure of $10 on the part 
of the operator at the outset instead of 
after a two-year period. Associate mem- 
bership is open to any individual interested 
in the science and art of welding. 

Society Districting—That proposal of 
Special Committee on districting of the 
Society for grouping the Socrety into 
seven geographic districts is acceptable, 
with suggested change of placing the 
Northern New Jersey Section in District 
No. 1—the New York, New England Dis- 
trict. 


Section Boundartes.—Proposa 
Section boundaries be determin 


by 
Board of Directors and it is intended that 
these boundaries be set after con sultagj, 
with the Sections concerned. No fig, 
radius is advisable but the bh undarie 
should be such that the members residing 
within them are within easy traveling qj 
tance of the Section center. Ip ; 
densely populated sections of the county, 
25 miles seems to be an average distan 
while in the less densely populated are, 
three or four times that mileage seems J 
be proper. It was the general feelin; 
that no attempt should be made to ha 


the whole country covered by Sectio 
There are places where Sections are ; 
warranted and the scattered members 
these remote parts do not benefit fr 
any Section activity. Therefor 
Sections are not entitled to a return ont 
dues of such members. 


A.W.S. MEMBERSHIP COMMITTEE 
MEETING 


The Membership Committee held 
meeting in New York on April 14th 
G. N. Sieger, Chairman, presiding 
was agreed to prepare a revision of | 
pamphlet, 


vantages of membership in the Soci 


Consideration was given to the prepara 


tion of a new membership applica 
form to bring it in conformity with 1 
applications of other societies, and, 
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MAKES ELECTRODES 
FOR WELDING ARMOR 


PHOTO BY OFFICE OF WAR INFORMATION 


When it was just beginning to be understood that adopting a welded construc- 
tion could multiply America’s tank output, PAGE developed its own electrode for 
welding Armor—just as PAGE also developed its range of electrodes for welding 
Stainless Steel, when little Stainless was being welded. 

Only one electrode is necessary to weld Armor. But PAGE—in conjunction with 
America’s largest producer of Stainless Steel—developed such a wide range of PAGE 
Allegheny ELECTRODES that from it the welder can choose the electrode that will 
% deposit metal in the weld that equals whatever Stainless Steel he may be welding. 
4 As you use electrodes in these days of scarcity, we continue to caution that 
these should be used carefully. Use electrodes of correct analysis and of most 
economical diameter. Encourage welders to deposit no extra metal in the weld 
and to use their electrodes right to the holder. 


WELDING ELECTRODES 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, New York, Pittsburgh, San Francisco, Portland 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT + CONNECTICUT 


‘mn ESSENTIAL PRODUCTS... . TRU-LAY Aircraft, Automotive, and industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 

TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 
READING-PRATT & CADY Valves, READING Electric Stee! Castings, WRIGHT Hoists, Cranes, Presses. . . Im Business for Your Safety 
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the same time, supply the information 
needed by the Society. It was agreed 
that further effort should be made to in- 
duce some of the leading companies to 
mail out a special four-page leaflet with 
an application blank, entitled ‘‘Advance 
with Welding.”’ 

Special preparations were made for 
advertising the value of membership in 
the three welding publications. These 
ads were prepared through the courtesy 
of the advertising departments of the 
P. R. Mallory Company, The Lincoln 
Electric Company and the Metal and 
Thermit Corporation. 

It was proposed that Headquarters 
provide and mail with the national election 
ballot, a brief statement of the year’s 
accomplishments and an invitation to 
members to submit the names of friends 
in the form of nominations for member- 
ship. It was agreed that the greatest 
contribution which the Society could 
make to the welfare of the Sections was 
assistance in securing good speakers for 
Section meeting. The National Secre- 
tary, Miss M. M. Kelly, reported that a 
new list of available speakers was being 
made up and would soon be ready for 
distribution. 


NAVAL ARCHITECTS MEET 


The New York Metropolitan Section of 
the Society of Naval Architects and Ma- 
rine Engineers was launched at the Down- 
town Athletic Club, May 6th. It is in- 


Courtesy Westinghouse Electric & Manufacturing Compan 


Welding the Outside Frame of a 60,000 Kilowatt Hydrogen-Cooled Generator 


teresting to note that the speaker selected a record attendance of more than 500 
for the opening meeting was J. Lyell The paper was well received and consider 
Wilson, member of the AMERICAN WELD- able discussion aroused. Among thos 
ING Society and Assistant Chief Surveyor discussing Mr. Wilson’s paper were Prof 
of the American Bureau of Shipping. Mr. Otto Henry of Brooklyn Polytechnic Insti 
Wilson discussed details of design for tute and W. Spraragen, Editor of Tm 
welding in ship construction. There was WELDING JOURNAL 


Sales: Richmond, Indiana 


@ YOU KNOW that a Sight Feed Generator is valuable 
equipment—because it saves up to 75% of the cost of 
“cylinder” gas and assures your supply of acetylene. 


NOW, a Sight Feed is more valuable than ever before— 
because of the scarcity of acetylene cylinders. SO... take 
care of your Sight Feed Generator. Check it over regularly. 
Follow instructions on cleaning and charging. Replace worn 
gaskets and filter. All parts available from your distributor. 


THE SIGHT FEED GENERATOR COMPANY 


Factory: West Alexandria, Ohio 


(Acme) 
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MAKERS OF 


Raco Type HD Shielded Arc Electrodes 
for Stainless Steel, Mild Steel « Raco 
Type M and Type D Light Coated Elec- 
trodes for Manual and Automatic Work 
¢ Samples and Literature on request. 
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BUSINESS AT WAR 


In its May issue, Fortune under the 
above heading devotes a section on weld- 
ing. Quoting Fortune: ‘Welding, aftera 
brawling youth, comes of age in the ship- 
yards of war.” 


BRAZING WITH PHOS-COPPER DIS- 
CUSSED IN NEW BOOKLET 


How to braze with Phos-Copper, 
brazing alloy which saves time, machines 
and man power and can be used with gas, 
incandescent carbon, electric furnace and 
dip brazing methods is discussed in a new 
booklet announced by Westinghouse Elec- 
tric & Mfg. Co. 

The new 12-page booklet contains hints 
on good brazing and proper joint designs. 
Butt, scarf, shear and lap joints are con- 
sidered, and diagrams show proper designs. 

Phos-Copper is free-flowing at 1382°F., 
so heating time is shortened. Machining 
of the finished joint is not necessary in 
most cases. Among the advantages of 
Phos-Copper listed in the booklet are its 
low melting point, uniformity of brazing 
material, high tensile strength and stress 
cycle, 98% electrical conductivity of 
joint. It resists corrosion, can be tinned 
or electric-plated. 

Phos-Copper is available in rod and 
ribbon form, and in special shapes for 
“tong’’ and furnace brazing. 


A copy of booklet B-3201 may be se- 
cured from Department 7-N-20, Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa., or from the nearest Westing- 
house office. 


SUMMERILL BULLETIN NO. 443 


Summerill Tubing Co., Bridgeport, Pa., 
has just issued a new 12-page booklet on 
tubing identified as Bulletin No. 443. It 
is a war edition with a great deal of useful 
information on the many _ specialties 
Summerill is producing, including tapered 
and formed tubes and a wide variety of 
special shapes. It also has a Guide Chart 
giving rather complete detailed informa- 
tion on the chemical composition of 
twenty-five different metals in regular 
production, together with size range avail- 
able for each and mechanical properties 
and physical properties which should be 
a useful reference in the hands of all men 
interested in design and use of materials. 
It is available on request—business letter- 
head preferred. 


SPACKMAN HEADS OPERATIONS AT 
LUKENS 


G. Donald Spackman has been elected 
vice-president in charge of operations of 
Lukens Steel Co., it was announced 


INDUSTRIAL 


300 ampPERE G-R WELDER 
(RANGE 70-420 AMPERES) 


FOR ONLY $380 


with POWER FACTOR CORRECTION 


Extensive demand for this reliable heavy-duty G-R Welder 
permits a substantial price reduction, creating at $380 (with 


power factor correction) a peak value in industrial welders. G-R 
38, built for sustained welding loads, has earned an important 
place in shipyards and industrial plants wherever the welding 
of medium or heavy thickness metal is carried on. 

This machine is characterized by exceptional welding charac- 
teristics throughout its range. Stepless Control... high efficiency 
+. power factor correction... and safety for the operator are 


other G-R advantages. 


GLENN-ROBERTS COMPANY _ 


1009 FRUITVALE AVENUE 
OAKLAND, CALIFORNIA 


2107 ADAMS STREET 
INDIAMAPOUS, INDIANA 


P.O. Box 1814, Washington, D. C. | 
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recently by Robert W. Wolcott, 
president. 

Since January 6, 1941, Mr. Sp ackman 
had been general manager of Lukens 
Steel Co. and its subsidiaries, By-\/roduct: 
Steel Corp. and Lukenweld, Inc. In hi 
new capacity as vice-president in charg: 
of operations, Mr. Spackman will bx 


Lukens’ 


responsible for the over-all operations of 


the three companies, and their coordina 
tion for maximum production for the wa: 
effort in which the three companies ar 
exclusively engaged. 
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THE GALVANIC SERIES Studies of galvanic corrosion 


have made it possible to ar- 
range metals in a Galvanic Series which shows the tenden- 
cies of metals and alloys to form significant galvanic cells 
and the probable direction of the galvanic effects. 

Within this Series the metals and alloys may be divided 
into groups. Those grouped together have no strong ten- 
dency to produce galvanic corrosion of each other and there- 
fore are relatively safe to use in contact with each other un- 
ess the area of the less noble is markedly smaller and the 
metals are near the opposite ends of the group. The coupling 

ftwo metals from different groups and distant from each 


Galvanic Corrosion... 


7 Avoid joining materials well apart in 
ihe series by threaded connections, as the 
threads will probably deteriorate exces- 
ively. Brazed joints are preferred when 
using a brazing alloy more noble than at 
least one of the metals to be joined. 


8 Whenever possible, install relatively 
mall replaceable sections of the less noble 
material at joints and increase the thick- 
ness of the less noble material in such 
regions; for example, by using extra heavy 
wall nipples in piping or by attaching re- 
placeable pads in the vicinity of the gal- 
vanic CONLACL. 


9 Install pieces of bare zine or steel so as 
\o provide a counteracting galvanic protec- 
tion effect that will suppress galvanic cor- 
rosion. 


Inco’s Technical Service is prepared to as- 
sist metal users in solving galvanic corro- 
sion problems. Available data from INco’s 
Corrosion Files for a particular combina- 
tion of metals will be furnished wherever 
possible. Aid can also be extended in 
applying general principles to specific 
problems. 

As a first step in securing INco’s help on 
a specific corrosion problem. write for a 
copy of the Corrosion Data Work Sheet. 


EFFECT OF ANODE AND CATHODE AREAS 


In any galvanic combination the relative areas of the two 
materials forming the couple have a very important bearing 
on the extent of corrosion. Under many conditions the ex- 
tent of galvanic effect will be very nearly proportional to 
the ratio of the area of the more noble metal to the area of 
the less noble metal. 


Thus, if a piece of steel having a surface area of two 
square inches is coupled to a piece of copper having a surface 
area of one hundred square inches the galvanic corrosion is 
roughly twenty-five times faster than it would be if the 
same piece of steel were coupled to a piece of copper having 
a surface area of two square inches. 


For this reason it is wise to avoid galvanic couples where 
the exposed area of the metal lower in the Galvanic Series is 
much greater than that of the metal higher in the Series. As 
a practical example, it would be definitely dangerous to use a 
steel rivet in a Monel plate, but reasonably safe to use a 
Monel rivet in a steel plate. 


other in the list will frequently result in galvanic, or accel 
erated, corrosion of the less noble metal. The farther apart 
the metals stand in the Series, the greater will be the gal 
vanic tendency. 

Obviously, at the present time, the Galvanic Series becomes 
even more useful as a guide in untried combinations made 
necessary by metal shortages. Although the arrangement of 
metals in the Series is based on results of experiments and 
practical experience involving many common corrosives, it 
cannot replace the need for tests when unusual corrosives 
are encountered or other unusual conditions prevail that 
may cause major shifts of the relative positions of metals in 
the Galvanic Series. 


GALVANIC SERIES 


Corroded End (anodic, or least noble) 


Magnesium 
Magnesium alloys 


Zinc 

Aluminum 258 
Cadmium 
Aluminum 17 ST 


Steel or Iron 
Cast Iron 


Chromium-iron (active) 
Ni-Resist 


18-8 Stainless (active) 
18-8-3 Stainless (active) 


Lead-tin solders 
Lead 

Tin 

Nickel (active) 
Inconel (active) 
Brasses 

Copper 

Bronzes 
Copper-nickel alloys 
Monel 

Silver solder 


Nickel (passive) 

Inconel (passive) 
Chromium-iron (passive) 
18-8 Stainless (passive) 
18-8-3 Stainless (passive) 
Silver 

Graphite 

Gold 

Platinum 


Protected End (cathodic, or most noble) 


OTHER FACTORS INFLUENCING GALVANIC CORROSION 


Many factors, in addition to the two cited, influence the in- 
tensity and distribution of galvanic corrosion, some of these 
factors are more important than others from the standpoint 
of precautionary measures. 

One of the more important factors is the conductivity of 
the complete circuit. Since the voltages developed are very 
low, any permissible practice that increases the resistance 
or interrupts the circuit, minimizes or eliminates galvanic 
action. Partial or complete insulation of the metals at their 
points of contact or connection is very effective. Reduction 
of the amount of dissolved oxygen is another factor through 
which galvanic action can be retarded. During corrosion, 
hydrogen collects on the surface of the lesser attacked metal 
and in effect acts as an insulator in suppressing corrosive 
action on the more attacked surface. Since any action or 
material that removes the hydrogen film allows the corro- 
sive action to continue and because oxygen tends to combine 
with newly formed (nascent) hydrogen and remove it as 
water, the presence of dissolved air (oxygen) should be 
avoided or limited as much as possible. 
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Mr. Spackman was born on June 29, 
1895, at Coatesville, Pa., and attended 
Coatesville High School and Swarthmore 
College, graduating from the latter in 1917 
with the degree of Bachelor of Arts. His 
Mechanical Engineering degree was 
awarded in 1924 by Swarthmore. 

In 1917, Mr. Spackman joined Lukens, 
serving in the Mechanical Department 
and handling steam, hydraulic and com- 
bustion problems. In December 1920, 
he was appointed fuel engineer for the 
company, serving in that capacity until 
August 1925 when he was appointed super- 
intendent of the Flanging Department. 

In August 1929, Mr. Spackman was 
appointed asst. general superintendent 
of Lukens. When Lukenweld, Inc., was 
formed in May 1930, Mr. Spackman was 
elected president of Lukenweld. In Sep- 
tember 1936, Mr. Spackman was ap- 
pointed general supt. of Lukens. 

Mr. Spackman is a director of the 
National Bank of Coatesville and the 
Atlantic Ice Manufacturing Co. He is 
chairman of the Coatesville branch of the 
American Red Cross. He is a member of 
the Racquet Club of Philadelphia, the 
American Society of Mechanical Engineers 
and the American Iron and Steel In- 
stitute. 


SECOND BIRTHDAY FOR MILLION- 
VOLT INDUSTRIAL X-RAYS 


April lst marked the second anniversary 
of the pioneer installation of 1,000,000- 


IN THE RED DRUM 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


volt industrial X-rays. On that day the 
equipment in the X-ray laboratory of the 
main works of the General Electric Com- 
pany had built up a record of more than 
45,000 radiographs of heavy castings and 
forgings, involving more than 8,000,000 Ib. 
of metal. Particularly noteworthy in 
establishing the two-year record was the 
fact that the original X-ray tube had never 
needed replacement, despite its around- 
the-clock schedule. At the end of its 
second year it had operated more than 
1400 hr, with some exposures as short as 
one minute and with some as long as 1'/, 
hr. 

Material examined with the pioneer 
equipment has included castings as much 
as 8in. thick. Among the faults revealed 
by the X-rays have been blowholes, tears, 
shrinkage cavities, inclusions and cracks— 
faults which would not be detected by the 
keenest of eyes and which could not be 
tolerated in high-pressure turbine casings, 
or ordnance equipment. Steels and fer- 
rous alloys of many kinds were inspected, 
as were welded structures and thick alumi- 
num alloys. While X-rays at consider- 
ably lower voltage could have been used 
for these aluminum parts, use of 1,000,000 
volts has given better pictures, especially 
in the case of castings of irregular shape 
and variable thickness. In addition, the 
higher penetrating power makes it possible 
to increase the distance between the ob- 
ject and the tube and so reduce geometrical 
distortion resulting from the spreading of 
the rays. From a greater distance, they 
are more nearly parallel. 


FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 


NATIONAL CARBIDE CORPORATION 
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ARMSTRONG JOINS WAR META URcy 
COMMITTEE 


Thomas N. Armstrong, metallurgis; 
with the Development Research |), part 
ment of the International Nicks! ¢, 
since 1935, is now also a part-tim 
ber of the staff of the War Metallurgy 
Committee of the National Academy of 
Sciences, National Research 
Mr. Armstrong graduated from the (pj 
versity of Kentucky in 1927 with a degre, 
in Metallurgical Engineering and was em 
ployed by the Andrews Steel Co., New 
port, Ky., and as metallurgist in the Nor. 
folk Navy Yard, Portsmouth, Va., befor: 
joining the staff of the Internationa) 
Nickel Co. His activities and professiona| 
interests have included alloy steels, ord 
nance and welding. With Mr. H. | 
French, he received in 1940, the Lincoly 
Gold Medal Award of the Americay 
WELDING Society for his paper with 
French entitled ‘“‘Weld Hardening of Car 
bon and of Alloy Steel.’”’ Mr. Armstrong 
is a member of the American Foundry 
men’s Association, American Society for 
Metals, American Society for Testing 
Materials and Army Ordnance Associa 
tion. 

Mr. Armstrong’s work for the Inter 
national Nickel Co. on the development 
of alloy steels, as well as his earlier metal 
lurgical work at the Norfolk Navy Yard 
particularly fits him for his assignment 
in his new position as a Research Super 
visor for the War Metallurgy Committe« 
His principal responsibilities are the dire 


mem 


Ve 
~) 
Ty 
gtlon 
co 
ou 
re 
at 
10 a rb! 
he 
3 
| 
60 E. 42nd St. New York, | 
| | 
1943 
452 ee JUNE 


N the Unamatic Process of shielded arc welding 

lower heat with consistent rate of travel prevent 
concentration of stresses which is the cause of 
buckling in high tensile and alloy, especially stain- 
less, steels. 

The close control of all variables, which is the 
outstanding principle of Unamatic welding, is the 
reason for the uniformly better welds obtained by 


Unomatic users with special steels. —— 


The Unamatic Process using low 


heat and multiple passes not only 


avoids dilution of weld metal due to excessive heat 
but anneals and improves the texture of the weld 
metal and thus insures maximum strength in the weld. 

As alloy electrodes cost up to a dollar or more 
per pound the elimination of stub ends is both a 
very important saving in cost and a conservation 
of critical materials. 

lf you are considering automatic welding get 
full information about the Unamatic 
Process, its advantages of range and 
versatility. Write today. 


UNAMA IG WELDING 


CONTINUOUS 
PRODUCTION 


UNA WELDING INC. - 1615 COLLAMER AVE. » CLEVELAND, OHIO 
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tion of research on steel foundry products 
and on the low temperature properties of 
metals. These are two of the major fields 
in which the War Metallurgy Committee 
is directing metallurgical research projects 
on instruments of warfare for the National 
Defense Research Committee of the 
Office of Scientific Research and Develop- 
ment, and on metal production problems 
for the Office of Production Research and 
Development of the War Production 
Board. 


PROGRESSIVE VICE-PRESIDENT 


Announcement has been made of the 
appointment by the Board of Directors of 
T. M. Cummings as executive vice-presi- 
dent and general manager of Progressive 
Welder Co., Detroit. 

Mr. Cummings, who has been vice- 
president of Progressive since the company 
was founded, attended Bucknell Univer- 
sity and obtained his early experience in 
resistance welding in the automotive in- 
dustry. In 1933 he helped organize 
Progressive Welder Co. and for the first 
year was in charge of manufacturing and 
engineering development. With manu- 
facturing and engineering divisions or- 
ganized, Mr. Cummings was placed in 


charge of sales development for the com- 


pany and is credited with much of the 
tremendous development that has raised 
Progressive Welder Co. in only a few years 
from an unknown organization to one of 
the most important producers in the 
welding field. 

As executive vice-president and general 
manager, Mr. Cummings will be in com- 
plete charge of all operations of Progres- 
sive Welder Co. according to the an- 
nouncement. 


AMMUNITION FOR INDUSTRY 


The ammunition being turned 
the workman, in the accompany 
lustration, is not a load of bom 
electronic tubes produced at the \\ 
house Lamp Division, Bloomfield 
to supply power for aluminum prod 
Called ignitrons, the metal-encased ¢ 
convert alternating current into 
current needed to make aluminu: 
American fighting planes. The work: 
is shown seam welding the metal 
in which the tube mechanism is en 


BRASS BULLETS 


WRITE FOR 
CATALOG 


We manufacture a complete line 
- resistance spot welders from 

4 to 300 KVA for all types of 
There is an EISLER 


WELDER for every purpose. 


TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES. 


CHAS. 


EISLER 


EISLER ENGINEERING CO. 


NEWARK N. J. 


779 -SO. Near AVON AVE 


13th ST. 
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Ze RESO Gas Plant Equipment 


to be safe, must be 
made of brass and 
other critical metals. 


Conserve equipment — You may not get more. 
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AND LAST LONGER 
ON HARDEST JOBS 


In shipyards, aircraft plants and tank factories— 
“A wherever toughest welding jobs are done— 

United 972-A’s are loyal overtime workers. 

On these tough proving grounds more and more 
engineers are choosing United tubes... for demonstrated high 
efficiency plus longer life. 

Pg s an extra margin of ruggedness that makes each United 

72-A last longer in use. Test after test proves that these 
fn, tubes can “‘take it” under severe vibration and shock. 

If you have not yet standardized on UNITED tubes for 
resistance welding, we suggest that you try them for your 
hext replacement needs. 


WHY UNITED INSURES 
LONG SERVICE LIFE 


The protruded filament surface, 
mounted ona vertical plane, affords 
increased emitting area, while add- 
ing to the rigidity of the filament. 


@ Greater shielding than is found in 
ordinary types of tubes. Proper 
relation between condensed mer- 
cury and ambient temperature is 
maintained. The large cylindrical 
element shields the filament ade- 


quately, yet permits required 
thermal radiation for extended life 
in service 


Our local jobber in your city can obtain UNITED 972-A’s for you on properly rated orders 
placed reasonably in advance of your actual needs. Ask him to order for you, or write us direct. 


UNITED ELECTRONICS COMPANY 


NEWARK 


NEW JERSEY 
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WELDING FLUXES FOR THE AIRCRAFT 
INDUSTRY 


An attractive folder has been issued by 
the Superior Flux Co., Public Square 
Building, Cleveland, Ohio, describing 
their four fluxes for the aircraft industry. 
These include: No. 6—for brazing and 
silver soldering all metals except alumi- 
num; No. 7—for welding stainless steel 
and Monel; No. 8—for welding Inconel; 
No. 9—for welding aluminum and its 
alloys. 


NATIONAL EMERGENCY STEELS 


An unusually informative pamphlet 
has been prepared by the American So- 
ciety for Metals, 7301 Euclid Ave., Cleve- 
land, Ohio, on the National Emergency 
Steels and their use, including welding. 
Price 50 cents. 


OXYGEN SHORTAGE 


The present shortage of industrial oxy- 
gen will continue until early 1944, when 
it is expected that new plant facilities 
should be completed, it was stated at a 
meeting of the Oxygen and Acetylene In- 
dustry Advisory Committee held recently 
in Washington. 

The present shortage of calcium car- 
bide, now under allocation, probably will 
prevail throughout 1943, the committee 


Willer we 
WELDERS 


"NO MAGNETIC BLOW" 


was told. However, several new produc- 
tion facilities are scheduled for completion 
during the next few months. 

War needs for acetylene, a gas generated 
from calcium carbide, and demands for 
oxygen continue on a peak basis and it is 
imperative that all consumers of these 
gases adopt rigid conservation measures, it 
was pointed out. 

The committee was informed that con- 
siderable difficulty still is being experi- 
enced in obtaining sufficient carbide in one- 
quarter size, and an investigation will be 
conducted on the possibility of converting 
generators consuming this size to utilize 
a size in better supply. The crushing of 
calcium carbide to obtain one-quarter size 
results in a large quantity of dust which 
presents a difficult disposal problem. 

April allocations of calcium carbide 
were made with the objective of eliminat- 
ing cross hauling wherever possible and 
it is estimated that a saving in transporta- 
tion of several million ton miles is being 
effected. 

The report of a task committee relative 
to changes in specifications of calcium car- 
bide was submitted at the meeting. It is 
expected that a new wartime specification 
will be approved in the near future which 
will be less stringent than the present 
federal specifications. The necessity for 
this change was occasioned by the fact 
that suitable raw materials for the pro- 
duction of calcium carbide cannot be ob- 
tained at present in all sections of the 
country. 


... Right Now! 


Sales: Richmond, Indiana . 


THE WELDING JOURNAL 


@ Little wonder the “spotlight” of Miller AC efficiency is “shining” 
in more shops and industrial plants every day! WHY?—simply 
because Millers: (1) Increase welding speed. (2) Improve welding 
quality. (3) Reduce welding costs. That's the endorsement of Miller 
operators everywhere. To which we add, Millers will do the 
same for YOU! Write for full information. Prompt delivery 


MILLER ELECTRIC MANUFACTURING COMPANY 


MANUFACTURER OF BEER TANKS Cuts 
COSTS BY CHANGING TO LARGER sizp 
ELECTRODES 


A saving of 13 Ib. of weld metal per foot 
and an increase in welding speed of 6 ft. 
per hour was obtained by Wm. Bros 
Boiler and Manufacturing Co. of Min- 
neapolis, Minn., through adoption of 
larger size electrodes, according to The 
Lincoln Electric Co., Cleveland, Ohio. 

In addition to the savings of weld meta] 
and the increase in welding speed, the 
boiler manufacturer reports other ad- 
vantages including elimination of beveling, 
cleaning between beads and chipping out 
of the root bead without any sacrifice in 
quality. 

The work involved is in production of 
beer tanks, which had to meet require- 
ments of the A.S.M.E. Boiler Code, 
The tanks were 13 ft. in diameter, 15 ft. 
7 in. long and constructed of °/,»-in 
boiler plate. The work was completed 
about a year ago and has been in successful 
operation. 

Former procedure consisted of beveling 
plates 30° with a 14/j¢-in. root opening. 
The first pass was made with °/»-in. 
E-6010 (AMERICAN WELDING Society 
classification) electrode at 130 amp. 
followed by a second pass using */\-in. 
size of the same electrode at 175 amp. 
The root of the weld was then chipped 
out and a single pass made on the inside 
with */,.-in. E-6010 electrode at 175 amp 
This required 0.37 lb. of electrode per 


Factory: Appleton, Wisconsin 
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| UNIONMELT* 
PROCESS 
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if 
4 Use of Larger Size Electrodes Saves 0.13 less heat is used, delicate or machined 
d Pounds of Weld Metal per Foot of Weld and castings will not warp and no stresses 
il will be created. The parent metal will 

not be affected by high temperatures, as it 
g is only heated moderately, thus its physi- 
’ foot of weld. The joint was welded from cal properties of the metals are unchanged. 
1 both sides and the rate of welding was Structure changes in particular are 
y 5 ft. per hour for a completed weld. avoided. The operation is simple—it con- 
>. In the new procedure, a square butt sists of chamfering or chipping out the 
. joint with 4/,-in. opening but without defect, applying a specially developed flux, 
>. bevel is used on the °/js-in. plate. The heating up the neighborhood of the de- 
d first pass is welded on the inside using fect with an oxyacetylene torch. 


*/-in. E-6030 electrode at 220 amp. The 
second pass is welded on the outside using 
\/,-in. E-6010 electrode at 275 amps. A 
total of 0.24 Ib. of electrode is used per 
foot of weld. The rate of welding, both 
sides, is 11 ft. per hour for the completed 
weld. 

The operators were qualified in ac 
cordance with A.S.M.E. requirements and 
the work inspected by Fidelity Casualty 
Insurance Co. 

The accompanying illustration shows a 
collection of beer tanks at Wm. Bros. 
Boiler and Manufacturing Co. 


WELDING CAST IRON 


An interesting pamphlet has been pub- 
lished on the subject by the Eutectic 
Welding Alloys Co., 40 Worth St., New 
York City. 

The process is a low-temperature weld- 
ing operation by which alloys having a 
close matching composition with the 
Parent metal are applied with a tech- 
nique similar to brazing. The advantages 
of being able to operate at low tempera- 
tures are obvious because of the fact that 


ey 


19TH SHIP IN LESS THAN 5 MONTHS 


Tampa Shipbuilding Co. launched the 
U.S.S. Mauna Loa on April 14th, the 19th 
ship launched by Tasco in less than five 
months, starting with a mass launching 


of-seven ships on December 7th, the an 
niversary of Pearl Harbor Day. 
The above ship is an ammunition car 


WHY THE MAJORITY OF 
UNIONMELT USERS PREFER 


Westinghouse A-C Welders 


1 Westinghouse transformer equipment 
is specially designed for use with the 
Unionmelt welding head. 


Control and transformer are combined 
in the compact 1000-ampere welder. 


Built-in power-factor correction re- 
duces power demands. 


Single pre-set current control speeds 
adjustment—simplifies operation. 


Natural air cooling eliminates fans. 


The Unionmelt Welding Process is 
the fastest known method of making 
butt, fillet, and plug welds—up to 20 
times faster than any other method. 
Working together, Unionmelt equip- 
ment and Westinghouse A-C Welders 
form a team that will give you faster 
continuous production at a new 
low cost. Write for full details—ask 
for Booklet B-3090. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pennsylvania. j-90470 


rier for the U. S. Navy 


* Unionmelt is the registered trade-mark of 
The Linde Air Products Co. 


HEAT TREATMENT OF METALS 


Heat Treatment of Metals, by J. Win- 
ning, Dipl. R.T.C. Fully illustrated 
Price $1.50. Published by Chemical Pub- 
lishing Co., Inc., Brooklyn, N. Y. 

For some years past there has been an 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


ghouse 


Low Temperature Cast Iron Repair... 
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ever-increasing need, rendered more acute 
by present war conditions, for some means 
of bridging the gap between theoretical 
developments and their practical applica- 
tion. 

This book was written in order to give 
a condensed yet complete, logical account 
of modern heat-treating methods, along 
with the underlying principles on which 
they were based. 

This book can give valuable assistance 
to the reader on unfamiliar ground. It is 
of particular value to engineers and others 
who, while not being specialists in metal- 
lurgy, make contact with heat treatment 
and its problems in their everyday work 


X-RAY COMPANY EARNS ARMY-NAVY 


The “know how’”’ processes of research 
and ingenuity involving practical sub- 
stitutes for critical metals developed by 
management, engineers and workers of 
the Kelley-Koett Mfg. Co., Covington, 
producers of X-ray equipment has won 
commendation of the Surgeon-General 
Office of the War Dept. in conjunction 
with the Army-Navy “E’’ Award merited 
by the plant recently. 

Brigadier-General C. C. Hillman, acting 
Surgeon-General complimenting the Kel- 
ley-Koett organization for winning the 
“E” for production achievement, wrote 
A. H. Feibel, company president, “It is 
with great pleasure and pride that I 
review your record of achievement and 
trace the course of your progress in one of 
the most difficult fields of engineering and 
design. Into the sudden, expanding pat- 
tern of war, the X-ray is deeply woven and 
is a vital necessity, both upon the battle- 
field and in the processing of the Army. 
For your research and ingenuity in the sub- 
stitution of wood for aluminum and other 
critical metals, the Army is deeply grate- 
ful.” 

Wartime output of the company, now 
operating two plants in Covington goes 
to the Army and the Navy, besides being 
used in important industrial uses allied 
with the war effort. 


LINCOLN FOUNDATION ANNOUNCES 
AWARDS OF ENGINEERING UNDER- 
GRADUATE PROGRAM 


Application of arc welding to the de- 
sign and construction of a jig for use in 
manufacture of electrical equipment, an 
arc-welded chair and a radio tower were 
the respective subjects of papers for which 
engineering undergraduates of leading 
universities received the first, second and 
third awards in the Engineering Under- 
graduate Award and Scholarship Pro- 
gram of The James F. Lincoln Arc Weld- 
ing Foundation, the Foundation an- 
nounced recently. 


The paper entitled, “‘Arc Welding ver- 
sus Casting in the Design of Jigs and 
Fixtures,’’ won Herman J. Brenneke of 
New York University, New York City, 
the first award of $1000 and the addi- 
tional honor of having four scholarships 
of $250 each presented in his name to his 
university’s department of mechanical 
engineering. Mr. Brenneke’s paper,which 
contained 17 typewritten pages, 3 photos 
and 6 drawings, showed his own redesign 
of a jig for welded construction and a de- 
scription which emphasized the benefits of 
welding. The description indicated a 
saving in cost of $45.18, and a saving in 
time of 17 hours. The author points 
out that in economy, strength, versatility 
and weight, welding is much superior to 
casting. 


“An Arc-Welded Chair’? was the sub- 
ject of the paper for which Robert Edson 
Lee of Iowa State College, Ames, Iowa, 
received the Foundation’s second cash 
award of $500 and the additional honor of 
two scholarships of $250 each presented 
in his name to his university’s department 
of architectural engineering. His paper 
consisted of 9 typewritten pages, 1 photo 
and 7 drawings. It described the advan- 
tages resulting from arc-welded construc- 
tion, consisting of durability, economy 
and rigidity. 

Application of arc welding to the de- 
sign and construction of a radio tower was 
described in the paper for which Charles 
L. Sammons and John H. Stewart of The 


Ohio State University, Columbus, Ohi 
jointly received the Foundation’s third 
cash award of $250. and the additional 
honor of a $250 scholarship presented jp 
their names to their university’s depart. 
ment of civil engineering. Consisting of 
37 typewritten pages, 3 photos and 1} 
drawings, the paper explains the benefits 
gained by redesigning this tower for are 
welded construction, resulting in simplicity 
of fabrication, and producing a rigidity not 
obtainable by bolting. 

In all, 77 awards, totaling $5000, were 
made by the Foundation to students repre- 
senting 33 colleges and universities. The 
total of the 7 scholarships won by stu- 
dents for their universities was $1750 

The Engineering Undergraduate Award 
and Scholarship Program was announced 
December Ist last year and closed April 
Ist. 

Judging of the papers was under the 
direction of Dr. E. E. Dreese, chairman 
of the jury of award. Preliminary judging 
was done by Dr. Dreese assisted by 6 
faculty members of Union College, Sche- 
nectady, N. Y., where the first step of the 
judging took place. Final judgment was 
carried out at Buffalo, N. Y., by Dr. 
Dreese, assisted by Robert E. Kinkead, 
widely known welding consulting engineer, 
Cleveland, Dr. J. C. Hodge, vice-presi- 
dent, Wellman Engineering Co., Cleve- 
land, who is located at the company’s 
Akron plant, and W. C. Landis, works 
manager of the Westinghouse Air Brake 
Co., Pittsburgh, Pa. 

The Engineering Undergraduate Pro- 
gram is the third award study project 
sponsored by the Lincoln Foundation 
Its object, as set forth in the rules, was 
“to encourage engineering students to 
study arc-welded construction so that 
their imagination, ability and vision may 
be given opportunity to extend knowledge 
of this method and thus aid the war ef 
fort and economic reconstruction in the 
peace which is to follow.” 

As in previous programs, the under- 
graduate study indicates that while arc 
welding is being applied extensively, there 
remain innumerable applications for still 
further economic utilization of this proc- 
ess. 


MALLORY STANDARDIZED WELDING ELECTRODES 


P. R. MALLORY & CO., 


PR. MALLORY & CO. Inc. 


The men who man high speed spot welding guns, single and multiple 
spot welders, seam welders and flash welders . 
long life electrodes! Write for “we free copy of the factual Mallory 
Resistance Welding Data Book . . . tod 


. rely on Mallory for 


ay. 


INDIANAPOLIS, INDIANA « Cable 
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IF all welding electrodes of the same type were With us, welding electrodes are production tools. We 
exactly alike, or even very similar, there would be no manufacture the SMITHway Certified Welding Elec- 
question as to which to buy. trodes used in our plants in order to assure the quality, 
the uniformity, and the characteristics essential to more 
good welds per man-hour. We offer others who do weld- 
ing the same electrodes. 


But welding electrodes are not alike. They are not 
even “very similar.”” We know this to be a fact, for we 
spent several hundred thousand dollars to discover it. 


Our laboratory and shop tests reveal with definite final- If you feel that there is little if any difference in 
ity that the price per pound of electrodes does not welding electrodes, we think we can prove that the price 
determine the material or the time cost of welding. Both you pay for SMITHway Certified Welding Electrodes 
of those figures are governed by what you get from buys considerably lower welding cost — and considerably 


electrodes —not what you pay per pound. better welding results. 


Mild Steel. ..High Tensile... and Stainless Steel 
WELDING ELECTRODES 


Made by welders... for welders 


SMITHway Welding Monitor: cuts time cost of training SMITHway AC Welding Machine: no arc blow; 
welders as much as 333% by automatically signaling oper- reduces spatter losses; effects worthwhile overall 
ator when correct feeding speed is or is not being maintained. power saving; gives more good welds per man-hour. 
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OBITUARY 


Thomas A. Wry, who was familiarly 
known by his hundreds of friends at the 
Lynn and other plants of the General 
Electric Company, as ‘“‘Tom,”’ died of a 
heart attack on April 19th on the golf links 
at the Colonial Golf and Country Club in 
Lynnfield Center. He was 66 years of age. 

“Tom” was first employed in 1909 in the 
Die Dept. of General Electric. He spe- 
cialized in die design and development for 
several years and became one of the out- 
standing men in the company and the 
entire country on the deep steel die draw- 
ing process. 

During the first World War, he was on 
three-inch shell work for the Russian Gov- 
ernment making brass casings. He did an 
outstanding job at that time. 

After the war, he returned to the River 
Works where he concentrated again on die 
casting development work. For the past 
several years, ‘‘Tom”’ had been working on 
special assignments and in the last year 
he had been engaged in important work of 
a confidential nature. 

He was active in many G.E. organiza- 
tions and was a member of the Engineering 
Association, the Thomson Quarter Cen- 
tury Club and the Elfun Society. He was 


a noted sportsman and an excellent fresh 
water fisherman. 

Some of the old-time members of the 
AMERICAN WELDING Socrety will recall 


_ INDUSTRIAL DIVISION 
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Tom Wry’s activities as organizer and first 
chairman of the Boston Section in 1922 
and as promoter and sponsor of the first 
welding and cutting exhibit held at M.I.T. 
in Cambridge, Mass. 

‘‘Tom”’ was also largely responsible for 
the financial success of the 1931 Annual 
Meeting held in conjunction with the Na- 
tional Metals Exposition. This meeting, 
incidentally, put the Boston Section on a 
sound financial footing where it has re- 
mained ever since. 

In recent years ‘“‘Tom’”’ was not active 
in the Society as he was no longer con- 
nected with the welding industry. He 
maintained his personal friendships, how- 
ever, with many of the members of the 
Boston Section and other members of the 
Society. 


SUSTAINING COMPANY 


Ingersoll-Rand Company, 11 Broadway, 
New York, N. Y., manufactures portable 
and stationary air and gas compressors; 
reciprocating vacuum pumps; turbo- 
blowers; oil and gas engines; surface 
barometric and jet condensers; centrifu- 
gal pumps; rock drills and accessory 
equipment; pneumatic riveters, chippers, 
grinders, diggers, rammers, impact 
wrenches and hoists. Plants are located 
at Phillipsburg, N. J.; Painted Post, N. 
Y.; and Athens, Pa. 


« RANSOME MACHINERY COMPANY + DUNELLEN, NEW JERSEY 
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@ Smoother, stronger, welds. 
@ Time savings up to 50%. 
@ Accident hazards reduced. 
@ Less crane service required. 

@ Big savings in floor space. 

@ Rod savings up to 7%. 

@ Downhand position for all welds. 


MEETING IRON AND STEEL ENGINEERS 


Hiland G. Batcheller, Director of the 
War Production Board’s Steel Dj ion, 
will address the Association of Iron and 


Steel Engineers at its annual spri: 
ference at Pittsburgh, Pa., on May 


Mr. Batcheller wili discuss th 
problems in the development of the stec] 
expansion program by which, in a 
paratively short time, the nation 
panding steel-making capacity by more 
than 9 million tons. The steel diy 
chief’s past experience and present 
tion enable him to bring a message of 
particular interest to the management 
and engineering personnel of the stee| 
industry. 


Other speakers at the spring confer 
ence, which is sponsored by the Associa- 
tion’s Rolling Mill Committee, will include 
Joseph Sparks, of the Swindell-Dressler 
Corp., Ralph Wright, Westinghouse Ele 
tric & Mfg. Co., H. H. Talbot, United 
Engineering & Foundry Co., Alex Mont 
gomery and J. B. Holbrook, Carnegie 
Illinois Steel Corp., and O. A. Bamberger, 
Republic Steel Corp. 


The meeting will be opened by F. E 
Flynn, manager of Republic Steel Corp.'s 
Warren district, and president of the 
Association, and will be under the general 
chairmanship of H. G. R. Bennett, Car- 
negie-Illinois Steel Corp. 


Capacity of this Ransome 
Positionet is 3 tons. Others 
range from light-duty 
hand-operated up to 20 
tons capacity. 


» Literature on request 
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The first and only 


authoritative 
reference book 


covering all phases of resistance 


welding exclusively. 


6 Chapters 
286 pages 


205 tables, charts and illustrations 


The RESISTANCE WELDING MANUAL was 
written and prepared by a group of resistance 


welding experts under the joint sponsorship of 


the Resistance Welder Manufacturers’ Associa- 


tion and the American Welding Society. 


All of the material in the book was originally included in the second {1942} edition of 
THE WELDING HANDBOOK published by the American Welding Society. 


Realizing the urgent demand for resistance welding information and data, the Resistance Welder 
Manufacturers’ Association, by arrangement with the American Welding Society, has now separately 
published all of the HANDBOOK material dealing with resistance welding. By this arrangement, 


it is now possible to obtain all of the resistance welding material without the necessity of securing 
the entire WELDING HANDBOOK. ; 


This material has not been condensed or abridged in any manner. 


Price $2.50 postpaid 


THE RESISTANCE WELDER MANUFACTURERS’ ASSOCIATION 


505 ARCH STREET PHILADELPHIA, PENNSYLVANIA 
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EDUCATIONAL FILM HELPS TRAIN MEN 


When Permanente Metals Corp., the 
Henry J. Kaiser organization that operates 
those record-breaking shipyards on the 
West Coast, decided to standardize on an 
improved technique of vertical welding 
instruction, a motion picture was ordered 
for use in the welding school. 

Script preparation and production of the 
picture were assigned to Photo and Sound, 
San Francisco, producer of motion pic- 
tures and slidefilms. 

The completed picture, “Short Whip 
Vertical Welding,”’ is a one-reel sound film 
in natural color, teaching an efficient, 
approved method of vertical arc welding 
that is quick and easy for the welder- 
trainee tolearn. Although the picture was 
produced in collaboration with Perma- 
nente Metals, prints are available for 
purchase by schools and industrial firms 
desiring to teach this new vertical welding 
technique. 

When the producer was assigned the 
job of photographing an electric arc, a 
neat problem in light control and ex- 
posure speed was posed. Ordinary means 
of photography would not do because of 
the intense light produced by the arc. A 
series of tests provided the answer . . . dur- 
ing the scenes in which the arc itself was 
being shot, sufficient light was poured on 
the background to match the intense 
light from the arc and the exposure speed 
was adjusted accordingly. The result 


of this careful balance was to cut down 
arc flare and show on film just what takes 
place within the arc as a weld is made. 

With the aid of this film the welder- 
trainee is able to see through the are and 
study what is happening to the molten 
metal reacting to the tremendous heat. 
The exact color of the arc is reproduced, as 
is the color of the molten pool. The 
freezing of the molten metal and forma- 
tion of the bead are clearly shown and 
the sound of the arc is realistically re- 
produced. 

Explanatory narration accompanies 
each scene so that the basic points of the 
short whip technique are clearly demon- 
strated. 

In order to obtain sufficient lighting 
to enable the cameramen to record the 
close-ups of the arc, four searchlight-type 
arc spotlights with concave mirrors and 
one two-are floodlight were used to con- 
centrate tremendous candlepower on an 
area about 6 in. square. The result of 
this concentration of intense lighting was, 
of course, to produce terrific heat, so 
much, in fact, that the wax pencils used 
to mark the scene slate were melted and 
the slate frame itself scorched. 

“Short Whip Vertical Welding”’ is ex- 
ceptional for training either as an inde- 
pendent production or in conjunction with 
welding training films already available. 
It deals with machine setting, angle of 
electrode, control of arc gap and speed 
of travel. It demonstrates the purpose 


SHAWINIGAN 


SHAWINIGAN PRODUCTS 
CORPORATION | 
EMPIRE STATE BLDG.,. NEW YORK 


Ask for Them 


A Flux for every metal: 


Solder Brazing Flux No. 10. 


Buy ‘‘Proven Fluxes’? with Years of 
Guaranteed Satisfaction behind them 


The Trade-Name is **ANTI-BORAX” 
Unequalled for Quality 


Cast Iron Welding Flux 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
for bronze-welding cast iron; **ABC’? Aluminum 
Flux No. 8 for sheet Aluminum and all alloys of 
Aluminum; Stainless Steel Flux No. 9; Silver 


ANTI-BORAX COMPOUND COMPANY 
Fort Wayne, Indiana 
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Motion Pictures of Actual Welding Demon- 

strate Proper Angle of Electrode in Making 

a Vertical Weld, Correct Arc Gap and the 
Right Speed of Travel. 


of the short whip technique and shows its 
application to both fillet and groove 
welds. Slow motion scenes are employed 
to allow careful study of exactly how the 
short whip method works. 


ANNUAL MEETING 
Chicago Oct. 18-21 
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SAFETY CONTROL FOR ARC WELDERS 


Protects operators by automatically disconnecting 
welding transformer when arc is broken.... 


IGH open circuit voltages of A.C. arc 
welders (transformer type) create a def- 
inite hazard to operators. Physical contact 
from electrode to grounded metal surfaces 
(when not welding) is sometimes serious. 
Square D's new class 8992 safety panels 
eliminate this hazard by automatically discon- 
necting the welder transformer after the arc 
is broken. The transformer is automatically 
reconnected the instant the operator touches 
the electrode to the work. Thus, the arc is 
struck with "no delay. There is no loss in 
operating speed or efficiency. 


ELECTRICAL EQUIPMENT 


DETROIT 


There is an economy angle, too. When 
Square D safety panels are used, the welding 
transformer primary circuit is connected to 
the power line only while the arc is held. 
Substantial saving in power is effected when 
a number of welders are used on a single 
power system and the power factor is im- 
proved. 

These new safety panels can be used with 
any make or model of A.C. transformer type 
arc welder. External connections are simple 
and internal connections of the welder need 
not be disturbed. 


KOLLSMAN AIRCRAFT INSTRUMENTS 
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J. C. TRAVIS ELECTED HANDY & HAR- 
MAN DIRECTOR 


At a meeting today of the stockholders 
of Handy & Harman, Judson C. Travis of 
Morristown, N. J., assistant to the com- 
pany’s president, was elected a director 
of the company. 

The new post comes to Mr. Travis as 
he completes his 25th year of company 
service. Starting during the last war as an 
office boy in 1918, he soon displayed 
qualities that led to his promotion to more 
responsible positions. 


J. C. Travis 


He has headed up sales and advertising 
activities of Handy & Harman for many 
years and five years ago became assistant 
to Mr. G. H. Niemeyer, the company’s 
president. In that capacity his principal 
efforts since the beginning of the war 
have been directed to the development of 
the company’s rapidly expanded war 
activities. 

Mr. Travis takes the place, on the 
Handy & Harman Board of Directors, 
of Mr. H. H. DeLoss recently deceased. 


ARC WELDING NEWS 


Hobart Bros., Hobart Square, Troy, O., 
offers to send copies of their Arc Welding 
News free to any of our readers interested 
in having their name put on the mailing 
list. 


COPPER AND COPPER BRASS ALLOYS 


Copper and Copper Base Alloys, by R. A. 
Wilkins and E. S. Bunn. Published by 
McGraw-Hill Book Co., Inc., New York 


and London. Price $5.00. 355 pages, 
8'/2 x 11'/e in. The physical and me- 
chanical properties of copper and its com- 
mercial alloys in wrought form are dis- 
cussed. The data presented here have 
been compiled for the purpose of render- 
ing readily available reasonably complete 
engineering data on each of those many 
alloys of copper that are of commercial 
significance. 


DOW PRODUCING MAGNESIUM IN 
NEW PLANT HAVING BUS BARS 
OF SOLID SILVER 


Electric current flowing through huge 

bus bars of solid silver brought another 
great magnesium plant into production 
recently, as Dow Magnesium Corp. 
poured its first metal in the fifth Dow- 
process plant built by The Austin Co. for 
the Defense Plant Corp., to meet the war- 
time demand for this lightest of all struc- 
tural metals. 
* Washington officials representing the 
Defense Plant Corp. and the War Produc- 
tion Board looked on as the metal derived 
from salt brine flowed from the first of 
hundreds of electrolytic furnaces soon to 
be in service at this plant. In full pro- 
duction, it will equal the largest of its 
kind. 

The silver almost completely replaces 
copper in the power distribution lines 


Fig. 1—This Austin Company Welder Is 
Working on a Section of Solid Silver Bus 
Bar in the Fabricating Shop at the Dow 
Magnesium Corp.'s New Michigan Plant, 
Which Recently Produced Its First Mag- 
nesium Metal. The Government Loaned 
This Silver to the Defense Plant Corp., 
Which Owns the Plant, in Order to Relieve 
the Demand for ig Needed for Cart- 
ridge Casings and Many Types of Ord- 
nance Equipment for Which It Is Essential 


Fig. 2—Solid Silver Has Been Used 
Throughout the Bus Bars Which Carry 
Power Through the Magnesium Cells at 
Dow — Corp.’s New Michigan 


Plant. This Photograph, Taken During 
Construction, Shows How the Silver Bus 
Forms a Virtual Canopy Over the Cells 


required for large-scale production of 
magnesium, and was loaned to DPC by 
the Government for this use to release 
copper for shells, ordnance equipment 
and other war needs in which no substitut: 
will do. The silver is even more efficient 
as a conductor of electricity but would not 
normally be used because of its excessiv: 
cost. 


SUSTAINING MEMBER 


Southeastern Shipbuilding Corporation, 
Savannah, Ga., started the production o! 
Liberty ships in May of 1942. Although 
construction of facilities is still incomplete, 
they have launched thirteen hulls from 
their six shipways, built on land reclaimed 
from the marshes for this purpose. Eleven 
of these all-welded ships have been 
livered to the United States Maritime 
Commission and deliveries are continuing 
at the rate of at least three ships per 
month. More than 2000 welders are em 
ployed, over 60 % of them having been cd: 
veloped in the yard’s 60 booth welding 
school, 


Annual Meeting 


HOTEL MORRISON 
Chicago Oct. 18-21 


Make Reservations Early 
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ELECTROLOY ALLOYS were dev 


-ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


eloped specifically for the resistance welding industry. ELEC- 
TROLOY ALLOYS cover the full range of physical properties necessary to the manufacturers and users 
of resistance welding equipment. 


Our engineers will be glad to make recommendations for your special electrodes. Submit samples o 
Flash specifications. 


Catalog and prices available on request. 


THE ELECTROLOY COMPANY, Inc. 1600 Seaview Avenue, BRIDGEPORT, Connecticut 
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THE AXIS CANT TEAR APART! 


The Sciaky Process is helping fabricate our mighty flow of 
war materials with STRONG, SOUND, UNIFORM WELDS!. 


Adolph, Hirohito and Benito are beginning to feel the sting 
of our growing air power. However, America’s program of 
100,000 military aircraft in 1943 calls for faster production 
methods, stronger structures and fewer rejects. 


The Sciaky Process of Electric Resistance Welding is help- 


ing to meet these needs with 
a superior method of spot 
welding aluminum and its 
alloys. Utilizing STORED 
ENERGY, VARIABLE 
PRESSURE and PRE- 
HEATING, these exclusive 
Sciaky features make possi- 
ble the fabrication of sturdy, 
primary and secondary 
stressed assemblies at high 
speed. 


SCIAKY TYPE PMCR. 2516 ELECTRIC 
RESISTANCE ROCKER ARM WELDER, 
welding 70 spots per minute, on two 
sheets of aluminum alloy of .040” 
each. Welding capacity from two 
thicknesses of .016" in aluminum alloys 
vp to and including .080". 


TYPE PMCO. 2516 SCIAKY ELECTRIC RESIS- 
TANCE WELDER. Eighty spot welds per 
minute on two sheets of light alloy of .040" 
each. Welding capacity — from two thick- 
nesses of .016° each in light alloys up to 


Monufacturers of a Complete Line of 
A.C. and D.C. Electric Resistance Welding Machines. 


4915 WEST 67th STREET * CHICAGO, 
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TANK CAR ACCIDENT 


The accompanying illustration shows an 
8000-gallon class ICC-103W, single com- 


partment welded tank car severely crushed tank top sheets and both main heads 

in railroad collision which sent cars hurt- badly deformed. Retesting oj th — 
ling down embankment. The car rolled before any repairs were made 1: velliges 
over completely, the dome caved in the the slightest sweat leak in ed not 


the weld 
seams. The tank was fusion welded by 


the Unionmelt process, P hotograph tak 

after retesting gives some idea of 
to the tank although the rete Sting straight 
ened it out somewhat according to re 
can Car and Foundry Company, builders 
The tank was stress relieved 


damage 


OFFICE OF WAR INFORMATION 


“Handbook of Emergency War Agencies,” 
prepared by the Office of War Information, 
is a guide to Federal agencies all of whose 
present functions are devoted to the war 
activities. It does not include the acti- 
vities of the agencies established for other 
purposes, even though much of their 
work today has been integrated with war 
program. The handbook is designed to 
help the public reach the services it needs 
within the emergency war agencies. 

Copies of the handbook may be obtained 
by writing to Superintendent of Docu. 
ments, Government Printing Office, Wash 
ington, D.C. Price 20 cents each. 


WELDING HANDBOOK 
1942 Edition 1600 pages 
$5.00 to Members 
$6.00 to Non-Members 


NATIONAL CLUTCHLESS INTERVAL TIMERS 


Synchronous Reversing Motor Driven. 
Cabinet Size 6" x 8" x 44" Deep. 


PLAY IMPORTANT ROLES IN WAR WORK. 
TIME YOUR PLATING — HEAT TREATING 
ALCLAD CLEANING — CORE SAND MIXING 


and Numerous other Industrial Processes 
Three Standard Time Cycle Ranges 

Type 3145S Timer— 0 to 45 Seconds 

Type 3104 Timer — 3 Seconds to 44 Minutes 

Type 3145 Timer — 20 Seconds to 45 Minutes 


STANDARD CONTROL ARRANGEMENTS 

Non-repeat Control. Operator starts Timer, Load goes ‘On’. At end of ] 
pre-set Interval, Load ‘Off’. Timer stops. 

Same es #1, except a warning signal, (either light or bell) is initiated 
by Timer at end of operation. 

Delayed Action. Operator starts Timer. After pre-set Interval, Load 
goes ‘On’ and Timer Stops. 

Double Circuit Non-repeat. Operator starts Timer. #1 Load goes ‘On’ 
and times out. #2 Load then goes ‘On’ for same Interval, then ‘Off’, 
following which, Timer stops. 

Repeat ‘On’ and ‘Off’. Timing Interval for each period the same. 

Repeat Operation to control 2 Load Circuit, alternately. #6 is a 3 Wire 
Load Circuit with common feed. #6a has no common feed. 

Simple Repeat Control, without Load Circuit, to ring a bell, or light a 
light momentarily, at the end of each pre-set time Interval. 


Sequence Type, with variable pre-set timed Intervals, to perform several 
operations in timed sequence, and stop. 


NATIONAL TIME & SIGNAL CORPORATION 


600 E. MILWAUKEE AVENUE 
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HERE’S’a new flag flying over our 

plant=our. distinguished service 

medal—the Army-Navy Award tor 

exéellence in war production: 

Quietly, traditionally, KELEKET. 

performs the job assigned — and 

the perforshance makes a “Major con- 

tribution to victory. 2 

ae) THE KELLEY-KOETT MFG, CO. 3 

212 West Fourth St... . Covington, Ky, 
(“RAY EQUIPMENT SINCE 199) 
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NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 


NEW A.-C. WELDER LINE 


With a view to expanding its welding 
equipment service to war industries, 
Harnischfeger Corporation, Milwaukee, 
Wis., announces the addition of a com- 
plete line of Industrial a.-c. arc welders to 
its present extensive line of P&H d.-c. ma- 
chines. Engineered and built for indus- 
trial service, these machines are being 
made in 7 Heavy Duty and 4 Intermittent 
Duty models with a range of capacities for 
handling production welding under con- 
tinuous operation. The new line features 
the recently adopted “WSR” (Welding 
Service Range) ratings which show the 


actual minimum to maximum output of 
usable welding current. Specific “WSR” 
ratings of Heavy Duty models are: 50 to 
270 amp., 60 to 375, 90 to 500, 100 to 625, 
125 to 750, 150 to 900 and 200 to 1200—of 
Intermittent Duty models: 20 to 185 
amp., 20 to 235, 20 to 285 and 20 to 335. 
Setting and control of current throughout 
complete welding service range involves 
one simple, easy-to-operate adjustment. 
Improvements in the P&H control over 
other designs make it creep-proof. Ac- 
cording to P&H engineers, the a.-c. models 
are marked by a number of other mechani- 
cal and electrical refinements which, by 
actual field tests, have shown an increase 
in operating efficiency up to as high as 
95% with appreciably reduced mainte- 
nance cost. 


ALUBRO WELDING GLASS 


An improved welding glass blue in color 
that allows better vision than the usual 


green glass for aluminum and bronze weld- 
ing, glass working, etc., where sodium 
yellow glare is present, is announced by 
Willson Products, Inc., Reading, Pa. 
This glass was developed for reducing 
sodium yellow glare only. Standard 
green Willson-Weld glass is still recom- 
mended for acetylene and electric arc 
welding. 


WAR-TIME SOLDERS 


Out of the war comes the problem of 
soldering with low tin-content solders. But 
industry has quickly found the solution in 
a new flux known as Lloyd’s No. 6 Solder- 
ing Fluid, manufactured by Lloyd S. 
Johnson Company, 2241 Indiana Ave., 
Chicago, Ill. Here is a flux that breaks 
down lead-rich solders into a fluid that 
will flow into inaccessible places. It has 
high enough capillary action to make sol- 
der flow evenly and completely through 
solder joints and provides even higher 
tensile strength than heretofore obtained 
with 50-50 solders. Users report that now 
they can get finest results from 2'/; to 
6% silver-lead solders, as well as any of 
the low-temperature solders. It is ideal 
for soldering zinc-coated sheet metal (both 
galvanized and electroplated), lead-coated 
sheet metal, tin plate, Terne-plated, brass, 
copper, steel and all types of sweat 
fittings. Also makes lead burning jobs 
easy. Material does not crawl or creep, 
has no irritating or choking fumes. It is 
so highly concentrated that you can dilute 
it with one to two parts of water for ma- 
terials that are easy to solder. A free 
sample of Lloyd’s No. 6 Soldering Fluid 
will be mailed to any company making 
direct request. 


RANSOME OFFERS TURNING ROLLS 
FOR WELDING LARGE CYLINDRICAL 
WORK 


For position-welding long drums, tanks 
and other heavy cylindrical pieces, the 
Industrial Div. of the Ransome Machin- 
ery Co., Dunellen, N. J., offers the turn- 
ing roll set illustrated. 

The set consists of a pair of motor-driven 
rolls controlled through a Reeves variable- 
speed unit, giving a range of speeds to 
meet individual job requirements. Re- 
mote push button control for forward or 
reverse rotation is,» furnished. Means 
for changing the center-to-center distance 
of the rollers, for handling work from 2 ft. 
to 14 feet in diameter, is provided. One 
or more sets of idler rolls are used, ac- 
cording to the length of the cylinder being 
welded. 
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Units of various capacities are available 
for handling loads up to 75 tons, Fog 
further information, address the company 


ALLOY-SPRAYER COATS, ‘‘REGALVAN. 
IZES”, PATCHES 


A new, low-cost, rapid means of apply- 
ing a protective metal coating to metal 
assemblies or structures, of recoating areas 
burned by welding, of patching or repair 
ing small areas in large galvanized assem 
blies where the coating has been damaged 
and in addition providing an ideal bas 
for painting, is announced by Alloy 
Sprayer Company, 2040 Book Bldg, 
Detroit, Mich. 

An actual tinning of the sprayed metal 
with the base metal has been effected by 
this process. Thus, under certain condi- 
tions, sandblasting or other extensive prep- 
aration of the surface of the base metal is 
not necessary. 


TREATMENT OF BURNS 


The manufacturer Lee-Wood, In 
South Norwalk, Conn., claims that cdlé 
solution is unusually beneficial in trea! 
ment of burns in that it relieves pail 
clewns the wound and avoids infection 


ELECTRONIC BRAZING SERVICE OF 
CARBOLOY 


Commercial availability of clectrom 
induction equipment for routine brazing' 
carbide tools using any suitable brazins 
medium including copper is announce 
by Carboloy Company, Inc., Detro! 
Mich. 

While based on standardized units, the" 
use in each case is to be engineered to 
needs of individual 
mendations as to size of unit or units, ba 
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Check the check-marks—to understand better 
why the AO 404 Duraweld Goggle provides so 
much safety and comfort. 


i, Inc, i - The rubber-insulated ball-chain bridge is un- 


at caf : usually comfortable and allows quick, easy, perman- 

sper ent adjustment. 

es pal 5 

ion i™ The individual eye-cups are made of light 
durable composition and shaped to fit the orbit of 
the eye. The perfect fit prevents entrance of sparks 

_ or stray light. Round edges provide comfort. 


0™ The headband is easily adjustable, will not pull 
the hair, helps give all-day working comfort. 


razing To help keep the lenses from fogging, 


De American 


Write Your Own 


WELDERS’ EYE 
PROTECTION 


COMPANY 
SOUTHBRIDGE, MASSACHUSETTS 


ample ventilation is provided by indirect louvres 
which protect against flashes and splashes of metal. 


Non-reflecting, composition lens rings hold 
lenses securely. 


To protect welder’s eyes from injurious ultra- 
violet and infra-red rays, you have four lenses to 
choose from—Calobar, Noviweld, Filtrerweld and 
Noviweld-Didymium—in a wide range of shades 
and densities. 


There isan AO Branch office in every industrial center. 
The Safety Representatives in the Branch near you 
will be glad to tell you all about AO scientific, 
dependable eye protection for welders. 


Optical 
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coil designs, etc., being supplied by the 
Carboloy engineering department on the 
basis of the individual user’s needs. 

Among the numerous advantages of 
induction brazing of carbide tools over 
other methods are: 


1. Greater convenience—brazing tech- 
nique is much simpler than when 
either furnace or torch brazing is 
used. 

2. Greater speed. Heating is con- 
fined to the actual area desired. 
Time required to braze a tool is 
cut from minutes to seconds. 

3. Greater simplicity. Unskilled labor 
can be used to braze carbide tools 
with induction equipment. 


and automatic control. 


4. Accurate 
The amount of heat and its dis- 


tribution can be controlled in 
electronic induction brazing as 
by no other method. Prevents 
incomplete brazes or cracking of 
tips due to localized overheating. 

5. Lower operating cost. One hundred 
average tools can be brazed for 
less than 10 cents total power 
cost. There are no furnaces to 
preheat. 

6. Less brazing material needed. Less 
flux, etc., is required in induc- 
tion brazing than in other meth- 
ods. 


NEW ELECTRO-THERMOSTATIC FLOW 
SWITCH ANNOUNCED 


For resistance welding and other ap- 
plications, a new _ electro-thermostatic 
flow switch which detects the lack of 
proper cooling water required for adequate 
cooling of ignitron tubes is announced by 
Westinghouse Electric & Mfg. Co. 

The electro-thermostatic flow switch is 
designed for use where a liquid is used for 
cooling and where a smooth positive 
acting flow switch is required. It consists 
of a 100-watt transformer having a one- 
turn secondary short circuited through a 
piece of high-resistance stainless steel 
tubing through which flows the water 
from the ignitron tubes. A normally 
closed two-pole thermostatic switch is 
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New Electro-Thermostatic Flow Switch 
Mounted in Cabinet 


used. It is available in either a 1'/:» gal. 
or 3!/2 gal. per minute size in both a 25- 
or 50/60-cycle 220/440-volt rating. Other 
voltage ratings are available by supplying 
an autotransformer. 

Furnished with a spring mounting to 
insure against excessive tightening of the 
switch elements, the electro-thermostatic 
flow switch is available with or without 
enclosing steel cabinet, and all parts are 
easily accessible for replacements. Mount- 
ing space required is approximately 7 in. 
wide x 9 in. high x 5in. deep. 

Further information may be secured 
from department 7-N-20, Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa., 
or from the nearest Westinghouse office. 


WELDING BULLDOZERS 


A demonstration of the savings effected 
by switching to larger size electrodes was 
noted recently in the fabrication of bull- 
dozer frames by The Baker Manufactur- 
ing Company, Springfield, Ill., in a report 
to The Lincoln Electric Company. 

By increasing electrode size from 4/\¢ t® 
1/, in., this concern reduced welding time 
from 9'/2 to 7 hr., a saving of 2'/2 hr. per 
unit, or 26%. Thus, one welder alone can 


Rear View of Bulldozer (Top) with Portion 
of Beads Visible. Substantial Savings 
Resulted in Chahging from */;, to '/, In. 
(Below) Front View of All-Welded Bull- 
dozer Installed on Power Tractor 
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increase welding output by a 
two complete bulldozer 
week, 


PProximately 
assemblies per 


The change to larger Size electrodes aly 
effected a saving in labor costs of $164 
per unit, or over 22%, due to factors ni 
as boosting deposit from 1.32 Ib. Per hour 
with */j¢-in. size to 2.5 Ib. per hour with 
1/,-in. size. 

As an example of savings made by in- 
creasing electrode size, note that by using 
'/,-in. size electrode instead of a 
size, cost per pound deposited js reduced 


42%, 


SERVICE STATION FOR DIRTY 
GOGGLES 


An arc welder at the Westinghous 
Sharon Works steps up to one of the con 
veniently located soap and paper dispens 
ers to clean his goggles. A drop or two of 
the cleaning solution and a piece of Paper 
quickly do the job. It was apparent thai 


without such facilities placed in strategi 
locations, workers were apt to wear goggles 
longer between cleaning than they should 
with the result of a pronounced drop ir 
vision efficiency. 


Cleaning stations consist simply of 
standard type dispensers for the solutio: 
and paper mounted on a board, that ' 
readily located by identifying signs. 


REFRIGERATED WELDING ELECTRODE 
PAPER AT ASRE NATIONAL 
CONVENTION 


The extent to which obstacles to su 
cessful resistance welding of aircraft hav 
been overcome by the application 
refrigerated welding will be discussed n¢ 
paper to be presented by A. L Munso 
Frostrode Products, Detroit, before © 
national convention of the America 
Society of Refrigeration Engineers ! 
Cleveland, June 2nd. 

Mr. Munson will also trace recent ste? 
in the evolution of the refrigerated weld 
ing process with its specialized refrigera 
tion units, etc. Particular emphasis “4 
be placed on experiences with the recently 
developed “‘Frostpoint” electrodes 4 
signed specifically for use in connect 
with refrigerated welding. 
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HAT does a “door knob” have 
to do with welding? . . . This 
particular knob happens to be a weld- 
ing test specimen, one of many used 
by U-S-S research engineers to de- 
termine the ability of certain welded 
steels to remain water-tight under 
severe distortion. 

It wasn’t even a knob to start with 
—just two discs of 16-gage steel and 
an ordinary pipe coupling. First, our 
engineers welded the coupling into a 
hole in the top disc, and welded the 
two dises together around their pe- 


TENNESSEE COAL, 


riphery. Then came the test. Hydrau- 
lic pressure at 2100 pounds per 
square inch was forced through the 
coupling and between the steel discs, 
expanding them into the bulging 
knob you see above. But the weld 
stayed tight! 

This is just one of hundreds of 
practical tests conducted in United 
States Steel shops and laboratories 
to determine the welding character- 
istics of all types of steel. The result- 
ing fund of welding knowledge is an 
important “plus” you get when you 


U‘S-S ROLLED STEELS FOR WELDING 


CARNEGIE-ILLINOIS STEEL CORPORATION, 
COLUMBIA STEEL COMPANY, 
IRON & RAILROAD COMPANY, Birmingham 


United States Steel Supply Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 


ADVERTISING 


Pittsburgh and Chicago 
San Francisco 


U-S-S Rolled Steels for Welding include: 


U-S-S High Tensile Steels to resist corrosion 
and increase strength without adding weight. 


U-S’S Copper Steels to give twice the atmos- 
pheric corrosion resistance of regular steel 
at ligtle additional cost. 


U-S’S Abrasion-Resisting Steel to combat 


wear and friction. 


U-S’S Stainless and Heat-Resisting Steels to 
assure high resistance to corrosion and heat, 
and to reduce weight. 


U-S’S Carilloy Alloy Steels — Special steels 
for the special jobs of industry. 


U-S-S Hot-Rolled and Cold-Rolled Steels ‘to 
provide the basic advantages of steel, plus 
maximum economy in accordance with the 
requirements of each job. 


use U-S-S Rolled Steel for fabricated 
products. You can apply each steel 
with a definite understanding of its 
weldability. 

Whatever problems you may be 
facing in your welding shop, let our 
engineers help you find the answers. 
Our welding experience is available 
to you without obligation. Just write 
to us about your problem. We will 
do our best to give you a helpful 
answer. 
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List of New Members 


April 1 to April 30, 1943 


BIRMINGHAM 


Donoho, C. K. (C), American Cast Iron 
Pipe Co., Birmingham, Ala. 


BOSTON 


Barker, Harold L. (B), Barker Steel Co., 
42 School St., Watertown, Mass. 

Benedetti, Dandalo B. (D), 77 
lawn Ave., Haverhill, Mass. 

Boutin, Joseph R. (D), 261 Hillside Ave., 
Arlington, Mass. 

Bramley, Jack W. (D), Main St., Boyls- 
ton, Mass. 

Casey, Thomas F. (D), 17 Chase Ave., 
Lexington, Mass. 

Cowin, John J. (C), R.F.D. 4, Portland, 


Green- 


De Rosa, Thomas (D), 44 Magnolia St., 
Dorchester, Mass. 

Gosselin, Harold J. (D), 47 E. Springfield 
St., Boston, Mass. 

Guthrie, Stephen J. (D), 10 
Terrace, Medford, Mass. 

Johnson, Peter J., Jr. (D), 17 Stanton St., 
Malden, Mass. 

King, Omar R. (C), 29 Sylvan Rd., S. 
Portland, Me. 

Langshaw, Arnold D. (B), 37 Lowden 
Ave., Somerville, Mass. 

Lucier, Edward W. (D), 16 Oltamont St., 
Haverhill, Mass. 

McGuire, Frank J. (D), 
Rd., Mattapan, Mass. 

Otway, Alfonso O. (D), 238 Jackson St., 
Newton Center, Mass. 

Peterson, W. L. (C), 55 Haviland St., 
Wollaston, Mass. 

Picardi, Rosario L. (D), 18 Bowman St. 
Malden, Mass. 

Richardson, Wm. V. (D), 176 Everett St. 
E. Boston, Mass. 

Ritchie, Robert W. (C), 28A Vincent St. 
S. Portland, Me. 

Shrocki, Raymond W. (D), 55 Revere St. 
Boston, Mass. 

Silver, Frank E., Jr. (D), 8'/, Hobart Ave., 
Beverly, Mass. 

Tosi, Carlos H. (D), 1800 Commonwealth 
Ave., Brighton, Mass. 

Wallace, Elmer (D), 62 Washington Elms, 
Cambridge, Mass. 

Wilson, Percy (D), 61 Bishop Rd., Mal- 
den, Mass. 


Malvern 


117 Greenfield 


CHATTANOOGA 


Brooks, R. E. (C), Combustion Engrg. Co., 
1032 W. Main St., Chattanooga, Tenn. 


CHICAGO 


Beck, Michael (D), 4054 W. Monroe, 
Chicago, Ill. 

Dohrenwend, Clayton O. (B), Armour 
Research Foundation, 35 W. 33rd St., 
Chicago, Ill. 

Hurst, Edmond C. (D), 2754 Hawthorne 
Ave., Franklin Park, II. 

Porter, Delbert D. (D), 3801 Wisconsin 
Ave., Berwyn, IIL. 

Powell, Robert (C), Victor Mfg. & Gas- 
ket Co., 5750 W. Roosevelt Rd., Chi- 
cago, 


CINCINNATI 


Hofmann, George (C), 3524 Myrtle Ave., 
Covington, Ky. 


Runck, Charles G. (D), 5041 Wesley Ave., 
Cincinnati, Ohio. 


CLEVELAND 


Bennett, Wm. C., Jr. (B), 4703 W. 150th 
St., Cleveland, Ohio. 

Enyeart, R. A. (B), 801 Caxton Bldg., 
Cleveland, Ohio. 

Fuldauer, R. E. (C), The Midland Paint 
& Varnish Co., 9115 Reno Ave., Cleve- 
land, Ohio. 

Hannan, Donald J. (B), 4021 Smith Ave., 
Cleveland, Ohio. 

Herndon, Cecil C. (C), 5774 Main Ave., 
Ashtabula, Ohio. 

Neurath, Robt. W. (B), 1676 E. 
St., E. Cleveland, Ohio. 

Rosensteel, Robert R. (D), 2109 E. Pros- 
pect Rd., Ashtabula, Ohio. 


133rd 


COLUMBUS 


Sherman, C. E., (D), 53 N. Hague Ave., 
Columbus, Ohio. 


DETROIT 


Braisted, Leroy W. (C), 1445 Square Lake 
Rd., Pontiac, Mich. 

Budzen, John (C), 5608 Renville St., 
Detroit, Mich. 

Carter, Charles H. (C), 6244 Jos Campau 
St., Detroit, Mich. 

Goll, Arthur W. (C), 7815 Navy Ave., 
Detroit, Mich. 

Heilshorn, Richard D. (C), 3327—20th 
St., Wyandotte, Mich. 

Hoadley, C. R. (B), American Blower 
Corp., 8111 Tireman Ave., Dearborn, 
Mich. 

Leppala, John (C), 17585 Kentfield, De- 
troit, Mich. 

Munson, Alexander L. (B), Frostrode 
Products, 19003 John R., Detroit, Mich. 

Mcllroy, James A. (B), Box 166, Birming- 
ham, Mich. 

Plauffe, Albert C. (C), 3632 Helen Ave., 
Detroit, Mich. 

Roberts, Charles (C), 2517 Ferris St., 
Detroit, Mich. 

Roberts, Frank F. (C), Y. M. C. A., Flint, 
Mich. 

Schebel, George A. (C), 
Detroit, Mich. 

Scheibner, Carl F. (C), 933 W. Grand 
Blvd., Detroit, Mich. 

Silver, W. F. (C), 1715 Lynch Ave., Flint, 
Mich. 

Taft, Jesse A. (B), 2017 Hoff St., Flint, 
Mich. 


14352 Braile, 


HAWAII 


Erickson, T. Herman (C), 410—6€th St., 
Naval Housing, Honolulu, T. H. 

Jenkins, Clyde H. (D), 1317-B—7th Ave., 
Honolulu, T. H. 

Lindley, Carroll E. (C), 1114-E Lunalilo 
St., Honolulu, T. H. 

Peralta, Roy W. S. F. (D), E & R Shop 
8A, U.S. Sub Base, Pearl Harbor, T. H. 


INDIANAPOLIS 
Bossingham, Harold (D), 418 S. Butler 


Ave. Indianapolis, Ind. 
Kitsko, Paul J. (D), 310 N. Illinois, RM. 
59, Indianapolis, Ind. 
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Theobald, Robt. F. (D), 


R. 1, Shelby 
ville, Ind. 1, Shelby 


KANSAS CITY 


Baughman, Thomas W. (C 
Kansas City, Mo. 


City, Mo. 
Cunningham, E. F. (B), 1752 Grand Aye 
Kansas City, Mo. 
De Brunner, Duane (B), Columbian Stee 


Tank Co., 1509 W. 12th St., Kansai 


City, Mo. 
Fitch, Russell R. (C), 
Kansas City, Mo. 
Gabler, Ray J. (C), 5635 Park Aye 
Kansas City, Mo. , 
Galvin, Clark (C), R. F. D. 
Independence, Mo. 
Ingram, Forrest R. (C), 117 E 
Blvd., Independence, Mo 
Manczuk, Alex J. (C), American Stee 
Wks., 1211 W. 27th St., Kansas City 
Mo. 
Martindale, Geo. C), 317 W 
Terrace, Kansas City, Mo 


1, Box 113 


Southside 


45th St 


Mika, Clarence (C), American Sted 
Wks., 1211 W. 27th St., Kansas City 
Mo. 


Nichols, Ross S. (B), R. 3, Kansas City, 
Mo. 

Reed, R. H. (C), 1612 Richman, Kansa 
City, Kan. 

Seckler, Joseph R. (C), 1629 Drum 
Independence, Mo. 

Sedlock, George J. (C), 32 S. Mill S 
Kansas City, Kan. 

Seigel, W. J. (B), Standard Steel Wk 
16th & Howell, N. Kansas City, Mo 

Sluss, A. C. (C), National Steel Produ 
Co., 1611 Crystal Ave., Kansas City 
Mo. 

Williams, Leslie N. (C), 5815 Kingsler Dr 
Hickman Mills, Mo. 

Wise, H. H. (C), 2267 Quindario Blvd 
Kansas City, Kan. ; 
Wood, Ernest T. (B), R. 9, Kansas City 

Mo. 


LOS ANGELES 


Evans, Hal (C), 22 N. 3rd Ave., Arcadia 
Calif. | 
Grohs, Fred (C), Victor Equip. \ 


3821 Santa Fe Ave., Los Angeles, Cal 
Hiatt, John B. (C), 2719 Pacific Av 
Long Beach, Calif. 
Jenkins, Hubert H. (C), 124 S. Cheste 
Compton, Calif. 
Jones, W. H. (C), 700 Roselli St., Bu 
bank, Calif. 
Marshall, J. Faye (D), 948 Kenwood > 
Inglewood, Calif. 
Mitchell, W. C. (D), 604 Cherry Ave 
Long Beach, Calif. 
McKaig, James W. 
St., Los Angeles, Calif / 
Myers, Ben (B), Moore Machinery \° 
3876 Santa Fe Ave., Los Angeles, 7 
Ruark, George E. (B), 329 117th 
Los Angeles, Calif. 
Rush, Melvin H. (B), 10952 Standard 5 
Lynwood, Calif. 


Russel, Thomas E. (C), 1(539 San J 


Ave., South Gate, Calif. 


2415 Holmes 
Clark, E. E. (B), 801 Dwight Biva 


3529 Windsor 


(C), 322 E. 
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Kan 1 t 
| electrodes 
fill St 
—_ A vital improvement in the Frostrode* process of refriger- 
Mo. ated welding—making possible for the first time full utiliza- 
gem tion of the benefits of refrigerated welding. Hing 
sler Dr 4 Frostcap* electrode tips are replaced as 
thie. @ More spots per day. 
; *Registered Trade Marka e Eliminates point dressing: Needs only polishing. 
as City 
Cuts electrode cost: Replace cap only. 
| = @ Saves 90% of electrode copper. 
Arcadia, Less skilled operators can be used. 
p. Co. Concentrates cooling where needed. 
laa @ Quicker and more effective cooling. $ 
Chester LARGE COOLING 
Controlled coolant circulation. 
t., Bu “FROSTPOINT” 
_— fECTRODE BODY e Tamper-proof coolant tube location. 
ood St 
THIN WALLED ; i ivi 
High thermal and electrical conductivity. 
103rd a Ask for Bulletin No. P-43. : | 
FLUTED COOLANT GUIDE 
S, Vall 
FROSTRODE PRODUCTS | 
CEABLE FINNED 
‘ard St “proscar” 
“Originators of Refrigerated Welding” 
an Jos ZERO TEMPERATURE AT TIP 
ACCURATE COOLANT CIRCULATION 19003 John R Street Detroit, Mich., U.S.A. 7 
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Ryder, Earl (B), Moore Machinery Co., 
3876 Santa Fe Ave., Los Angeles, 
Calif. 

Skelton, Thomas (C), 770 N. Hamilton, 
Pomona, Calif. 

Suplee, John R. (B), 5533 Long Beach 
Blvd., Long Beach, Calif 

Whichelo, Ernest A. (C), 300 N. Cook- 
acre St., Compton, Calif. 


MARYLAND 


Cochell, Chas C. (C), 4855 Reisterstown 
Rd., Baltimore, Md. 

Parks, Wm. V. (C), 4 E. 32nd St., Balti- 
more, Md. 


MILWAUKEE 


Pungarschek, George B. (D), 3304 N. 
26th St., Milwaukee, Wis. 

Walsh, Bazel V. (C), 7927 Portland Ave., 
Wauwatosa, Wis. 


NEW YORK 


Bush, Harry H. (B), 406 Main St., Green- 
port, N. Y. 

Denker, B. Vincent (D), 86 W. 179th 
St., New York, N. Y. 

Diller, Isaac M. (B), 218 Linden Blvd., 
Brooklyn, N. Y. 

Fishman, Israel (B), 1016 Clarkson Ave., 
Brooklyn, N. Y. 

Fox, George A. (C), 36 W. 73rd St., New 
York, N. Y. 

Giuliani, Victor H. (C), P. O. Box 22— 
Sta. D, Brooklyn, N. Y. 

Gratz, Irving (C), 10 Monroe St., Apt. 
GD-3, New York, N. Y. 

Gunter, Addison Y. (B), Alco Prods. 
Div., 30 Church St., New York, N. Y. 

Hassel, Arthur (D), 457 Secatogue Ave., 
Farmingdale, N. Y. 

Jackson, Robt. T. (D), 1840 Sedgwick 
Ave., Bronx, N. Y. 

Kunz, Wm. J. (C), 16 Pine Ave., Port 
Washington, L. I., N. Y. 

Lessinger, Benjamin (C), 1314 Seneca 
Ave., Bronx, N. Y 

Millman, Irving S. (C), 215 Montague St., 
Brooklyn, N. Y. 

Outlaw, John C. (C), 199—30th St., 
Brooklyn, N. Y. 

Posner, Harry (C), N. Y. Central R. R. 
System, 466 Lexington Ave., RM. 
932, New York, N. Y. 

Traynor, John E. (B), Rogers Diesel & 
Aircraft Corp., 1120 Leggett Ave., New 
York, N. Y. 

Waring, R. W. (B), Sperry Gyroscope Co., 
55 Johnson St., Brooklyn, N. Y. 

Webster, Harry : (D), 3660 Waldo Ave., 
New York, N. Y. 

Wyatt, Ernest B. (C), 38 Austin Ave., 
Amityville, N. Y. 


NORTHERN NEW JERSEY 


Armstrong, David T. (C), 209 Angelique 
St., Weehawken, N. J. 

Cabarle, Alfred C. (D), 202 E. 5th Ave., 
Roselle, N. J. 

Davis, John (B), 460 Berwick St., Easton, 
P 


a. 

Fairhurst, James (B), 91 Harte St., Phil- 
lipsburg, N. J. 

Fowler, Arthur (B), 2 Lewis St., Phillips- 
burg, N. J. 

Huntress, Arthur (B), 187 Bowers, 
Hillcrest, Phillipsburg, N. J. 

Johannesen, Harold (D), 80 High St., 
Nutley, N. J. 

Maurer, William (B), Condenser Serv. & 
Engrg. Co., 95 River St., Hoboken, N. 


Mencik, F. W. (B), Joshua Hendy Iron 
Wks., Ampere, N. J. 

Naab, Julius (B), 1382 Parson St., Easton, 
Pa 


Popp, Charles (D), 120 Floyd Ave., 
Bloomfield, N. J. 
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Sherburne, A. Philip (C), The Sherburne 
Co., 657 Main Ave., Passaic, N. J. 

Smith, Russel (C), Second St., Hocken- 
daqua, Pa. 

Von Hagen, Charles (B), New Hampton, 


NORTHERN NEW YORK 


Abel, Franklin H. (D), 33 E. North St., 
Ballston Spa., N. Y. 

Cichocki, Joseph (D), 1234—I1st Ave., 
Schenectady, N. Y. 

La Porte, Joseph E. (D), 2117 Westside 
Ave., Schenectady, N. Y. 

Pratt, Leon (D), 117 Mohawk Ave., 
Scotia, N. Y. 

Wyman, Le Roy L. (C), 41 Ray St., 
Schenectady, N. Y. 


NORTHWEST 


Kalinoski, Chester (D), 1514 Logan Ave., 
Superior, Wis. 


PEORIA 


Dremann, Paul R. (D), 529 N. Main, 
Princeton, IIl. 


PHILADELPHIA 


Cella, Peter J. (B), 36 Myrtle Ave., 
Chatham Village, Upper Darby, Pa. 
Eby, Willis (B), “% Bethlehem Fabrica- 

tors, Inc., Bethlehem, Pa. 

Gross, Charles A. (D), 2544 N. Chadwick 
St., Philadelphia, Pa. 

Merritt, Harry C. (C), Dowington Mfg. 
Co, Dowington, Pa. 

Morris, John S. (B), R. F. D. 4, West 
Chester, Pa. 

Sanders, Wm. F., Jr. (B), 606 Briarcliff 
Rd., Upper Darby, Pa. 

Scott, George W., Jr. (C), Armstrong 
Cork Co., Liberty & Charlotte Sts., 
Lancaster, Pa. 

Shepherd, R. J. (C), 127 Glenwood Rd., 
Merrion Station, Pa. 

States, George (D), 2008 E. Sergeant St. 
Philadelphia, Pa. 

Villard, L. A. (B), % Bethlehem Fabrica- 
tors, Inc., Bethlehem, Pa. 


PITTSBURGH 


Frey, Nathan K. (D), R. D. 1, New 
Wilmington, Pa. 

Griffith, James E. (D), Box 4X, R. D. 2, 
Altoona, Pa. 

Crosman, Warren T. (B), 435—6th Ave., 
Pittsburgh, Pa. 

Vukovcean, Rudolph L. (B), 149 Maple- 
wood Ave., Ambridge, Pa. 


PUGET SOUND 


Behl, Kermit W. (D), 3938 Woodland 
Park Ave., Seattle, Wash. 


ROCHESTER 


Smith, Arden L. (C), Tosiah Anstice & 
Co., 111 Humboldt St., Rochester, N 
x, 

Vigaretti, Duffy (D), 104 N. Main St., 
E. Rochester, N. Y. 


ST. LOUIS 


Cardosi, Louis A. (B), Airtherm Mfg. Co., 
700 S. Svring Ave., St. Louis, Mo. 

Gundel, John A. (C), Airtherm Mfg. Co., 
700 S. Spring Ave., St. Louis, Mo. 


SAN FRANCISCO 


Berner, Leo (C), 1682 Naglee Ave., San 
Jose, Calif. 

Burnett, W. R. (B), Moore Machinery 
Co., 1699 Van Ness Ave., San Fran- 
cisco, Calif. 


THE WELDING JOURNAL 


Drake, A. J. (B), 1047 


Nett, Carl R. (D), 
Richmond, Calif. 
Torrell, C. C. (B), Moore M:; achinery (; 
1699 Van Ness Ave., San F rancier 
Calif. 


3401 Roosey elt Ave 


SAVANNAH 


Andre, John W. (C), 312 w. Duffy st 
Savannah, Ga. 

Bazemore, Palmer A. (8), RED 
Sylvania, Ga. 

Cobb, B. F. (A), Southeastern Ship} 
Corp., Savannah, Ga 

Cook, W. A. (C), 205 D Court, Tattanal 
Homes, Savannah, Ga. 

Cooper, Fred Lee (C), 201 D Cour 
Tattanal Homes, Savanah, Ga. 

Dillon, Joseph F., Sr. (B), 644 B. 31 
St., Savannah, Ga. 

Doscher, Charlie C. (B), 1107 E. Ander. 
son, Savannah, Ga. 

Edge, Gerald W. (B), 118 E. 32nd 
Savannah, Ga. 

Gabrera, Tony R. (C), 9 W. Anderson S¢ 
Savannah, Ga. 

Harrell, Joe M., Jr. (B), “% Gen. Ogel- 
thorpe Hotel, Savannah, Ga. 

Hendrix, Dell (EF), 619 Barnard & 
Savannah, Ga. 

Kerce, Charles C. (B), 509 Crescent Dr 
W., Savannah, Ga. 

Lynch, Leroy (B), 35 N. Drive, Savannah 
Ga. 

Moore, Thomas B. (B), 2421 Jones St 
E,, Savannah, Ga. 

—— Frank (B), Port Wentworth, 


9 
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McGinnis, Lee A. (B), 210 D. Court 
Savannah, Ga. 

McLendon, Dan G. (C), 710'/, E. 32nd 
St., Savannah, Ga. 

Owenby, Woodrow (B), 2504 Gwennett 
St., Savannah, Ga. 

Ranew, Thomas C. (B), 72 Crescent Dr, 
W. Crescent Court, Savannah, Ga. 
Rowland, John C. (B), R.F.D. 1, Savannah, 

G 


a. 

Smith, Roy R. (C), 115 E. Jones St 
Savannah, Ga. 

Tharp, Archie A. (B), 9th, Tyler Island 


wa. 
Wills, James T., Jr. (B), 1417 E. 33rd 
St., Savannah, Ga. 
Wright, Ernest (C), 1713 Whitaker 5 
Savannah, Ga. 


SOUTH TEXAS 


Bowman, James F. (C), 3713—fth St, 
Port Arthur, Tex. a 

Dibble, Donald A., Jr. (D), 527 Gazin >t 
Houston, Tex. 


WASHINGTON, D.C. 


Laxar, Francis H. (C), Naval Resear! 
Lab., Div. of Physical Metallurgy 
Anacostia Sta., Washington, D. C. 

Lehecka, F. H. (B), 130 Prospect 5 
E. Orange, N. J. 

O’Roark, George E. (C), 201—20th > 
N. E., Washington, D. C. 


WEST MASS. 


Berestha, Edward J. (C), P. 0. Box? 
Hadley, Mass. 

Bergeron, Ernest A. (D), 11 Lincoln 5! 
Holyoke, Mass. 
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Francisco, Calif. ssh St, San 
Dunster, Leonard J. (C), 2624 y 
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Calif. 
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NOW I KNOW THE 
VALUE OF WELDING 
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:. Ander. BaWar has vastly expanded the art of welding. The miracles 
2nd s; gat is performing under the eyes of men and women welders 
Bare building a wide acceptance of its greater value. The 


erson St 
amazing progress made under stress of production require- 
: S ments today, foreshadow the increasingly important part 
“1 St. BS welding will play in building the peacetime world of to- 
vent Dr, morrow. 
vannah, — 
“FOUR SIZES * SIX TYPES 
Welding Range .. . 20-300 Amps. — 
ner Sin hundreds of production and maintenance departments of 2 = 
war plants, and repair shops, Emerson-Electric Portable A. C. 
Arc Welders are stepping up production and effecting “on- 
ywennett the-spot” repairs....Each welder is built to the same high 
ent Dr, [Ne quality standards, for long service, that have characterized See h 
ae Emerson-Electric products for the past 53 years. Approved by \ee ; 
Underwriters’ Laboratories. Available on priority ratings. Write 
for prices, specifications, and performance data. ad 
_ THE EMERSON ELECTRIC MANUFACTURING CO. 
E. 33rd ST. LOUIS « Branches: New York « Chicago « Detroit « Los Angeles « Davenport Ss ; 


ON 


6th St., 


azin St 


Emerson-Electric is now engaged 100% in the produc- 
tion of equipment for War or War Plant Use. In addition 
to regular products are Power Operated Airplane Gun 
Turrets, Shell Parts and Electric Aircraft Motors. 
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Burek, Chester (C), 167 Lyman ‘St., 
Holyoke, Mass. 

Gasiewski, Bronislaw (C), 203 Lyman 
St., Holyoke, Mass. 

Gentes, Rene (C), West Wood Hills, 
Southbridge, Mass. 

Lamoureux, Earl J. (C), Pond Hill Rd., 
Belchertown, Mass. 

Mackey, Waino O. (C), 62 Jackson Pky., 
Holyoke, Mass. 

Powers, Frank H. (C), 162 Suffolk St., 
Holyoke, Mass. 

Szlankiewicz, Wm. (C), 107 Maple St., 
Easthampton, Mass. 

Trucka, A. J. (C), Y. M. C. A., Holyoke, 
Mass. 

Waliszek, Joseph (C), 18 Fountain St., 
Holyoke, Mass. 


WESTERN NEW YORK 


Kovacsev, Frank (B), The Linde Air Prod- 
ucts Co., E. Park Dr. & Woodward 
Ave., Tonawanda, N. Y. 

Kuczkowski, Peter (C), 40 E. Niagara St., 
Tonawanda, N. Y. 


YORK—CENTRAL PENNA. 


Quenzer, William H. (C), Harrisburg 
Steel Corp., Plant 2, 1314 N. Cameron 
St., Harrisburg, Pa. 


YOUNGSTOWN 


Anderson, Wilfred J. (D), R. 1, New 
Waterford, Ohio. 


Baker, Robt. A. (D), 918 Weschler Ave., 
Erie, Pa. 

Bay, Joseph L. (D), 408 Carson St., Las 
Vegas, Nev. 

Benecki, John (D), 642 E. 12th St., Erie, 
P: 


a. 

Brendel, John (C), 925 E. Chestnut St., 
Jeffersonville, Ind. 

Brinson, Eugene A. (C), 1256 S. Ann St., 
Mobile, Ala. 

Buoy, George H. (B), 359 Chatham St., 
Mobile, Ala. 

Cervarich, F. R. (C), 3016 Poplar St., 
Richmond, Va. 

The Acting Chief Mech. Engr. (B), South 
Australian Rwys., Box 1404G, G.P.O., 
Adelaide, South Australia. 

Elge, F. E. (B), Trent Tube Mfg. Co., 
E. Troy, Wis. 

Griffin, Ivy M. (C), 1002 Dauphin St., 
Mobile, Ala. 

Hanson, Laurence (B), % Taft-Pierce 
Mfg. Co., Woonsocket, R. I. 

Isgrigg, Raymond (D), 112-14-16 S. 10th 
St., Louisville, Ky. 

Johnson, Warren D. (C), 600—11th St., 
W. Des Moines, Ia. 

Krupp, Charles J. (C), 978 Vine St., 
Louisville, Ky. 

Lasko, Edward P. (D), 940 W. 3rd St., 
Erie, Pa. 

London, Max (D), East Lake Rd., Trailer 
Camp, Trailer 33, Erie, Pa. 


Members Reclassitied 


During the Month of April 


CHICAGO 


Itkonen, John (from D to C), 4012 W. 
Armitage Ave., Chicago, IIl. 


INDIANA 


Hook, Cleo E. (from D to C), Box 163, 
Columbus, Ind. 


LOS ANGELES 


Smith, Lincoln (from D to C), 3824 S. 
Harvard Blvd., Los Angeles, Calif. 


NEW YORK 


Boyle, Wm. R. (from D to C), 624 Os- 
trander Ave., Riverhead, N. Y. 

Hansen, Carroll (from D to C), 84 Don- 
gan Ave., S. Brighton, L. I., N. Y. 

Myck, Harold (from D to C), 618—60th 
St., Brooklyn, N. Y. 

Waterson, Henry R. (from D to C), 7712— 
66th Rd., Middle Village, L. I., N. Y. 


NORTHERN NEW JERSEY 


Allen, Frank (from D to C), 13 Smith 
Ave., Fairlawn, N. J. 

Fabian, Chester (from D to C), Westing- 
house Elec. Elevator Co., 150 Pacific 
Ave., Jersey City, N. J. 

Fahrion, Henry (from D to C), 181 W. 
48th St., Bayonne, N. J 
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Petersen, Kenneth (from D to C), 1903 
Summit Terrace, Linden, N. J. 


PEORIA 


Pioli, Robert (from D to C), 147 E 
Florence St., Oglesby, II. 


PHILADELPHIA 
Corma, Edward (from D to C), 2301 E 
Albert St., Philadelphia, Pa. 
Metzger, Howard K. (from D to C), 
Harleysville, Pa. 
Shultheis, Clarence (from F to C), 132 
Glencoe Rd., Upper Darby, Pa. 


PITTSBURGH 


Roberds, O. C. (from D to C), Hydril 
Corp. of Penn., Rochester, Pa. 


NOW AVAILABLE FOR AWS CODES 
STANDARDS AND SPECIFICATIONS 


Round back blue levant grain binder 
with 25 wires (gauge capacity 3”) for AWS 
Codes, Standards and Specifications (sizes 
6x9”). Name and emblem of Society 
and “‘Codes, Standards and Specifications” 
stamped in gold on backbone. Price $2.25 


THE WELDING JOURNAL 


Masters, L. W. (C). | 


Alloys Co., 538 N_ Welding 
Ohio. 
Moore, Frank J. (D), w ,, 
Erie, Pa. 10th, 
Moore, John (C), 129 ik 
Morgantown, W. Va 
Moser, Edward L. 74) 23rd § 
Erie, Pa. 
McKibbin, R. M. General 
Port Hueneme, Calif 
McNamara, T. J. (C), Struthers-Well 


Corp., Franklin & 
Titusville, Pa. 

Rodgers, Charles E. (1), {92 W 
St., Erie, Pa. 


Mechanic 


Lith 


Semper, Edwin S. (C), Ady; 


Welding, Berkeley Court. 
W. 1, England. va 

Sickler, Wilson P. (1), Spring Creek 


Pa. 
Stadtmiller, Harold J. (1D), 430 Chittoy 
Dr., Erie, Pa. 
St. Amant, Eugene F. (8B), 259 s Broad 
St., Mobile, Ala. : 
Stewart, J. Edgar (B), P. O. Box gg) 
Wilmington, N. C. 


Stowe, James O. (D), 1117 Plum & 
Erie, Pa. 


Thompson, Norman (C), National Cyi. 


inder Gas Co., 238 S. Front St., Mem 
phis, Tenn. 


ONE YEAR 
is the limit 


The Welding Journal re- 
minds its’ advertisers of 
W.P.B. CONSERVATION 
ORDER M-99 which requires 
the salvaging of al! advertising 


plates not used for one year. 


Plates unused during this 
period. must be SENT TO 
WAR unless requested in 


the meantime. 


In the absence of specific 
instructions the Journal will 
put these plates INTO THE 
SCRAP and will discard 


them after one year. 
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WELDED SHIPS 


During the past two decades 
we have utilized the latest 
developments in welding in 
the construction of steel tanks, 
steel pipe, pressure vessels 
and other steel plate work. 
This view shows the launch- 
ing of the first of a large 
number of ocean-going ships 
we are now building of welded : 
construction. 


OFFICIAL U.S. NAVY PHOTO. 


CHICAGO BRIDGE & IRON COMPANY 


2455 McCormick Bldg. Birmingham........ 1507 North 50th Street Washington 330 Bowen Bidg. 
York 3398—165 Broadway Bidg. Philadelphia 1668-1700 Walnut Street 
leveland . Guildhall Bidg. Houston...... 5621 Clinton Drive San Francisco 1097 Rialto Bldg. 


Fabricating plants in CHICAGO, BIRMINGHAM and GREENVILLE, PA. 
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BOSTON 


At the Annual Meeting held on April 
13th, the following officers were elected 
to serve for the year 1943-44: Chairman, 
F. W. Davis, E. B. Badger & Sons Co., 
Boston; Vice-Chairman, P. E. Kyle, 
Mass. Institute of Technology, Cam- 
bridge; Secretary-Treasurer, P. N. Rugg, 
Boston Edison Co., Boston; Trustee, H. 
G. Austin, Lukenweld, Inc., Boston; 
Directors (2 years), J. B. Donovan, Artisan 
Metal Products, Inc., Charlestown, W. F. 
Weissinger, Pullman Standard Mfg. Co., 
Worcester, and E. H. Swim, B. F. Sturte- 
vant Co., Hyde Park. 


When the meeting adjourned, Frank 
H. Conant, Photographer and Lecturer, 
and Director of Photographic Depart- 
ment, Mass. Institute of Technology, gave 
an illustrative talk on “Fishing for Fun,” 
using natural color films with music and 
sound effects. 


CHATTANOOGA 


The Chattanooga Section of the AMERI- 
CAN WELDING Society held their regular 
April meeting Thursday evening, April 
22nd, at Hotel Patten. 

Prior to the regular address given by 
Mr. G. S. Mikhalapov, there was a dinner 
meeting, and Mr. A. R. Mumford in the 
Research Department of Combustion 
Engineering Company in New York gave 
a short talk on boilers. 

Mr. Mikhalapov’s address was “New 
Developments in Resistance Welding and 
How to Use Them.” His talk was very 
instructive and educational. 

There was a very nice turnout for both 
the dinner and the regular meeting. 


CINCINNATI 


Mr. H. W. Foege of Eutectic Welding 
Alloys, Inc., spoke on ‘‘Low-Temperature 
Welding and Brazing’’ at the May 10th 
meeting of the Cincinnati Section. 


CLEVELAND 


A welding conference designed to assist 
all war industries, as well as any users of 
welding processes, to gain full advantage 
from welding was held in Cleveland May 
14th for the benefit of industry through- 
out northeastern Ohio. Speakers in- 
cluded outstanding welding authorities 
and nearly 500 men attended. 

The sole reason for the conference was 
to inform welding users on latest tech- 
niques and procedures of welding processes 
which will speed up weld production and, 
therefore, shorten the time required to 
produce essential parts for tanks, ships, 
planes and guns. 
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The program included subjects which 
are of importance not only to plants en- 
gaged in actual war production but any 
others who employ the process in general 


manufacturing construction or 
ment maintenance work. 

Colonel Scott B. Ritchie, Chief of the 
Service Branch of the Chief of Ordnance 
Office, Washington, D. C., reviewed the 
important contributions of welding proc- 
esses in production of mechanized war 
vehicles in a talk entitled, ‘Welded 
Weapons of War.”’ Colonel Ritchie is a 
graduate of West Point 1917 and was an 
artillery officer overseas in the last War. 
He became an ordnance officer in 1921 and 
has been in charge of research and develop- 
ment in many different capacities since 
that time. 

Significant contributions of welding in 
the production of destroyer escort vessels 
and sub-chasers were reviewed by W. E. 
Whitehouse, assistant to the president, 
Defoe Shipbuilding Co., of Bay City, 
Mich. This yard, one of the nation’s 
leading producers of this type of vessel, 
owes its outstanding production record 
to efficient application of welding in ship 
construction. This yard employs a 
unique method of ship construction in 
which the hulls of the 300-ft. vessels are 
welded upside down. This facilitates 
welding and permits fastest possible pro- 
duction speed. Welding has made it pos- 
sible for the nation’s shipyards to pro- 
duce five vessels per day. 

Two other authorities who addressed 
the conference were G. S. Mikhalapov, 
War Metallurgy Committee of National 
Research Council, and Robert E. Kinkead, 
widely known welding consulting en- 
gineer. 

Sponsored by the Cleveland Section, 
the conference was held at Hotel Statler 
with an afternoon session at 2 o'clock, 
evening session at 8 o’clock and a dinner 
at 6:30 was addressed by Dr. E. E. Dreese 
of Ohio State University, on the subject, 
“Welding World of Tomorrow.”’ Dr. 
Dreese forecast the influence of welding 
on future designs of automobiles, planes, 
buildings, ships and bridges. 


equip- 


COLUMBUS 


Mr. B. L. Wise, Asst. Manager, Federal 
Welder and Machine Co., was the speaker 
at the May 14th meeting. Mr. Wise 
spoke on “Resistance Welding in War 
Effort.”’ 


DETROIT 


Past-Chairmen and Ladies Night was 
held by the Detroit Section on May 7th in 
the beautiful Rackham Memorial Bldg. 
Because of food restrictions and shortage 
of help, the usual dinner-dance was not 
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held. The meeting opened with th 
showing of the General Electric televisior 
film. The Section was privileged in hay 
ing Mr. Malcolm W. Bingay of The De 
troit Free Press, one of Detroit's most 
interesting and popular after dinner speak 
ers, who gave a stirring and inspiring talk 
on our duty as American Citizens. 

This was the last Section meeting to by 
held until the fall season starts The 
meeting closed with the showing of the 
English film ‘Target for Tonight.” Ther, 
were about 250 people present. 

The following officers and executiy, 
committee have been elected by thy 
Section: Chairman, Earl H. Foss, Murray 
Body Corp.; Vice-Chairman, Henry C 
Neitzel, Whitehead & Kales Secon; 
Vice-Chairman, George J. Friebel, Har 
nischfeger Corp.; Secretary-Treasurer, G 
N. Sieger, S-M-S Corp.; and, Executiv 
Committee, E. G. Biederman, C. H. Buck 
master, L. W. Clark, Frank Coates, H. ( 
Cogan, D. H. Corey, E. O. Courtemanch 
G. J. Dekker, J. M. Diebold, V. S. Fegley 
T. E. Galligan, J. E. Graham, A. J. Last 
A. H. Lewis, C. E. Phillips, G. H. Schii 
ecker, M. R. Scott, Keither Sheren, G. W 
Sloan, Otis L. Smith, W. R. Stickney and 
Thornton Urquhart. 


KANSAS CITY 


The last regular meeting of this Sectior 
was held Tuesday evening, May 4th. 

Reviewing briefly the accomplishments 
of the last year, Mr. Wm. S. Farr grace 
fully bowed himself out as Chairman, 
handing over the gavel to the newly 
elected Chairman, Mr. Edgar H. Finlay 
after he had announced the officers for the 
year, as follows: Chairman, Edgar H 
Finaly; Vice-Chairman, E. D. Anderson, 
Secy.-Treas., Duane De Brunner 

The Section feels that Mr. Farr has 
done an excellent job in a difficult tim 
He has deserved and has had the coopera 
tion not only of the local members but o! 
his department assistants. All programs 
under the direction of Mr. E. D. Andersor 
have been interesting and effective. Mor 
than a score of new members have joined 
this year under the energetic efforts ol 
Mr. Ed Cellwork. 

Mr. Jim Hall, Plate Engineer of th 
Kansas City Structural Steel Co., gav 
the group an interesting slide lecture 
the fabrication of jigs used in building 
landing barges. This lecture was interes! 
ing and informative and showed how the 
combination of knowledge with common 
sense can originate ingenious devices whic! 
will do a job easier and better. 


LOS ANGELES 


The last meeting of the Los Angeles 


Section was held April 15th, at which 
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time the Section had the honor of hearing 
n Donald Clark, Professor of Metal- 
- at the California Institute of 
TechnolOgy: Because of Dr. Clark’s 
~opularity and his authoritative analyses 

‘he metallurgy of welding, there was a 
ai ndance of 185. 


record atte 

. Interesting motion pictures also en- 
ghtened the meeting. The Section 
‘hrough the cooperation of the British 
C insulate had been able to obtain some 


ery interesting 16-mm. sound films 
wering the various war activities. 

On April 30th the Section participated 

‘1 a War Production Clinic. This clinic as 

, whole was sponsored by the N. E. M.A., 

hut there were nine panels which held a 

. separate discussion after the general meet- 

and the local Section of the AMERICAN 

WELDING SOCIETY sponsored the welding 


panel. The speakers who presented vari- 
Be ous phases of the possibilities of increased 
i production through welding were the 
Be following: Francis Stevenson, Chairman; 


Mill Roberts, Keynote Speaker; Charles 
Se johnson, Shipbuilding Industry; Walter 
Thomas, Welding Jop Shop; 
<revenson, Aircraft Welding; 
Rosenblatt, Resistance Welding. 


Francis 


MARYLAND 


The March meeting held at the En- 
SB vineers’ Club had for subject matter 
} Practical Aspects of Fusion Welding,” 
© which was carried on as a general dis- 
© cussion after a 5-min. talk by selected men 
on the following subjects coming under 
the general headings: ‘‘When Is Stress 
Relieving Necessary?’; ‘Influence of 
Electrode Size on Quality of Weld’; 

Uphill vs. Downhill Vertical Welding”’; 
Single Pass vs. Multiple Pass Welds’’; 
A-C. Welding as Compared to D.-C. 
Welding.” 

As each subject was handled by well- 
jualified local men an instructive and 
interesting meeting resulted. 

The May meeting was covered by Mr. 
Van Rennsselaer P. Saxe, Consulting 
Engineer, who spoke on “Structural 
Welding’ illustrated by slides showing 
detail as well as general application of 
welding as used in building frames. 


MILWAUKEE 


The regular monthly meeting of the 
Milwaukee Section was held on April 21st 


| 4 a joint meeting with the Engineers’ 


Society of Milwaukee. An after-dinner 
talk was given by Capt. Robert G. Pol- 
hamus, Public Relations Officer, 26th 
Transport Group, Air Transport Com- 
oy Army Air Base, General Mitchell 
rieid, 

The welding address on “Atomic Hy- 
lrogen Welding” was given by L. G. 
Pickhaver, Field Engineer, General Elec- 
‘rie Company, who discussed the funda- 
mentals of this process and covered its 
various applications to present day weld- 
ing requirements. 


NEW YORK 


The annual meeting of the New York 
Section was held on Tuesday, May 1ith, 
at the Engineering Societies Building. 


1943 


At the business session preceding the 
regular technical meeting, the following 
officers and members of the Executive 
Committee were elected for the 1943-44 
Season: 

Chairman, G. Schneider, Acetylene 
Welding & Equipment Co.; First Vice- 
Chairman, G. V. Slottman, Air Reduction 
Sales Co.; Second Vice-Chairman, H. W. 


Northcutt, Bethlehem Steel Co., Ship- 
building Division; Secretary-Treasurer, 


George Sykes, The Linde Air Products 
Co. Members-at-Large: E. Von Steeg, 
Jr., General Electric Co.; H.R. Morrison, 
The Linde Air Products Co.; E. B. Stolle, 
Midwest Piping & Supply Co.; Prof. O. 
H. Henry, Polytechnic Institute of Brook- 
lyn. 

Chairman for the technical session was 
R. E. Bedworth, Westinghouse Electric 
and Manufacturing Co., New York. The 
speaker for the evening was A. M. Seta- 
pen, Industrial Engineering Division, 
Handy and Harman, New York, who 
spoke on the subject, “Silver Alloy Braz- 
ing Goes to War.”’ In his address, Mr. 
Setapen covered the fundamentals of 
joining metals with silver brazing alloys 
and showed, through the medium of 
slides, how these brazing alloys are being 
used by industry in producing all kinds of 
war equipment. 

After Mr. Setapen’s talk there was a 
half-hour entertainment period followed 
by refreshments. 

The evening opened with the regular 
half-hour question and answer period con- 
ducted by H. R. Morrison of The Linde 
Air Products Co. 


NORTHERN NEW YORK 


Mr. L. C. Bibber, Welding Engineer, 
Carnegie-Illinois Steel Corp., gave a very 
good illustrated lecture on ‘Design for 
Welding” at the March 25th meeting of 
this Section. 

On April 22nd, Dr. W. F. Hess and his 
staff from Rensselaer Polytechnic Insti- 
tute brought those present up to date on 
their researches, giving a preview of what 
will undoubtedly be published in due 
course of time. 


NORTHWEST 


At the sixth annual meeting of the 
Northwest Section, Friday, May 14th, 
the following officers and members of the 
Executive Committee were elected for 
the ensuing year: 

Chairman, John Mikulak, Mechanical 
Engineer, Electrical Machinery Mfg. Co., 
Minneapolis; Vice-Chairman, C. M. Un- 
derwood, Manager, Welding Department, 
Northern Pump Co., Minneapolis; Sec- 
retary-Treasurer, Alexis Caswell, Secre- 
tary and Business Manager, Manu- 
facturers’ Association of Minneapolis, 
Inc. 

Executive Committee: C. E. Comfort, 
Plant Superintendent, St. Paul Structural 
Steel Co., St. Paul; Edgar E. Hall, 
Superintendent, Flour City Welding Co., 
Minneapolis; M. H. Hendrickson, Sales 
Engineer, Smith Welding Equipment 
Corp., Minneapolis; E. L. Hixson, Weld- 
ing Supervisor, Minneapolis-Moline Power 
Implement Co.; T. P. Hughes, Asst. Pro- 
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fessor, Mechanical Engineering, Univer- 
sity of Minnesota; Louis T. Kenny, 
President, Kenny Boiler & Mfg. Co., St. 
Paul: R. H. Newton, District Manager, 
Lincoln Electric Co., Minneapolis; R. W. 
Robinson, Manager, American Bridge 
Co., Minneapolis; E. C. Schroeder, 
Foreman, Paper, Calmenson & Co., St. 
Paul; R. J. Stoddard, Asst. Chief En 
gineer, American Hoist & Derrick Co., 
St. Paul; T. J. Warmington, Plant Man- 
ager, Wm. Bros. Boiler & Mfg. 
Minneapolis; M. M. Weist, District 
Manager, Air Reduction Sales Co., 
Minneapolis; J. E. Williams, District 
Manager, The Linde Air Products Co., 
Minneapolis. 

George C. Jordan, editorial writer for 
the Minneapolis Star-Journal, was the 
speaker of the evening on “The Medi- 
terranean Situation,’’ and the new sound 
technicolor motion picture produced for 
the Tourist Bureau of the State of Minne- 
sota, entitled ‘“‘Land of Plenty,’’ was also 
shown. 

C. E. Comfort, chairman of the Section, 
presided. The financial and membership 
reports of the officers showed a gratifying 
increase over conditions at the last annual 
meeting. 


PHILADELPHIA 


The regular monthly meeting of the 
Philadelphia Section was held on Monday 
evening, April 19th, and was addressed 
by Mr. R. S. Babcock of The Linde Air 
Products Co. on ‘‘Recent Developments 
in Oxyacetylene Machine Cutting.”” The 
extent to which flame cutting and machin- 
ing hgve been developed in many lines of 
war industry was effectively covered and 
proved to be of great interest to the well- 
attended meeting. 

The results of the election of officers for 
the 1943-44 season were announced as 
follows: Chairman, H. W. Pierce; Vice- 
Chairman, M. W. Brewster; Treasurer, 
R. D. Thomas; Secretary, H. C. Boss; 
Executive Committee, W. F. Carson, T. M. 
Jackson and W. S. Wagner. 

On Friday, April 30th the Section spon- 
sored a panel discussion on “Training of 
Welders and Women in Welding.’’ The 
Chairman of the panel was Mr. W. W. 
Barnes of the Air Reduction Sales Co., 
assisted by Mr. A. J. Gollnick, Dravo 
Corp., Mr. W. W. Whitley, New York 
Shipbuilding Corporation, and Mr. H. E. 
Illingworth, Mastbaum Vocational School. 


PITTSBURGH 


The Sixth Annual Tri-State Welding 
Conference sponsored by the Pittsburgh 
Section of the AMERICAN WELDING So- 
ciety and the Engineers’ Society of 
Western Pennsylvania, was held on 
Friday, April 30th in the Auditorium of 
the Mellon Institute of Industrial Re- 
search. A Get-Together Dinner was 
held at the Hotel Webster Hall, at which 
Mr. J. H. Humberstone, Middle Eastern 
Division Vice-President, was the dinner 


speaker. 
At the meeting Mr. Norman G. 
Schreiner, Unionmelt Division Engineer 


of The Linde Air Products Co., spoke on 
the subject “Shipbuilding by the Union- 
melt Process.’’ This discussion dealt 
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particularly with reference to the tech- 
nique and procedure pertaining to ship- 
building, first developed in the Sun Ship- 
building and Dry Dock Co., further de- 
veloped by the Federal Shipbuilding and 
Dry Dock Co., supplemented by further 
procedures developed in the first West 
Coast shipyards. Both films and slides 
were used. 


ROCHESTER 


The semi-annual bowling party of the 
Rochester Section was held at Ridge Hall 
on Saturday evening, April 10th. Bowl- 
ing and cards were enjoyed by an excep- 
tionally large attendance. 

The May meeting of the Rochester 
Section was held on the 6th at Todd 
Union, University of Rochester. As 
usual, dinner preceded the meeting. 
Dr. G. V. Slottman, Manager Applied 
Engineering, Air Reduction Sales Co., 
was the speaker at the meeting. Dr. 
Slottman spoke on “Welding and Cutting 
in the Shipbuilding Industry.”’ 

Newly elected officers for 1943-44 are 
as follows: Chairman, Everett L. Hand; 
Vice-Chairman, Paul A. Ecklund; Sec- 
retary-Treasurer, Harold J. King; and 
Executive Committee, Walter G. Dick, 
P. H. Goeltz, Edward G. Habel, Clyde 
K. Martin and Joseph B. O’Rorke. 


SAN FRANCISCO 


The March meeting of the San Fran- 
cisco Section was held at the California 
Golf Club, Baden, Calif., on Friday, 
March 26th. There were approximately 
150 members and guests in attendance at 
this dinner meeting. 

The following officers were elected for 
the coming year: Chairman, R. O. Wald- 
man, Chicago Steel & Wire Co.; Vice- 
Chairman, C. M. Doggett, Moore Dry 
Dock Co.; Secretary, Richard E. Labagh, 
Victor Equipment Co.; Treasurer, H. 
W. Saunders, Air Reduction Sales Co. 

The meeting was addressed by Mr. O. 
Overgaard, Naval Architect, Moore Dry 
Dock Co., who spoke on ‘Welding Se- 
quence and Procedure as Related to the 
Building of Ships.’’ All of the members 
and guests found Mr. Overgaard’s re- 
marks very interesting and enlightening. 

Mr. Basil A. McLain, of the American 
Bureau of Shipping, expressed his thoughts 
on the subject of shipbuilding on the West 
Coast. 

A committee was formed of two mem- 
bers from each of the shipyards in the San 
Francisco Bay area to investigate and 
report on the problems and experiences 
with regard to welding sequence and pro- 
cedure in the building of ships. 

The April meeting was held on the 30th 
at the Athens Athletic Club, Oakland. 
Mr. H. E. Kennedy addressed the meet- 
ing on the subject of ‘‘Measurements of 
Residual Stresses Set Up During Welding 
and the Procedure for Relieving Them.” 
A sound motion picture ‘“‘How to Weld 
Aluminum” was shown during the latter 
half of the meeting. 


SOUTH TEXAS 


The South Texas Section held its regular 
meeting at the Houston Engineers’ Club, 
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Houston, Texas, on April 22nd. Mr. 
G. H. Sandberg, Engineer for the Wilson 
Welder and Metals Co., gave a very in- 
teresting talk about arc welding in helium 
atmosphere. After the talk Mr. Sand- 
berg had a very interesting discussion 
with the group. 


WASHINGTON, D. C. 


On April 26th the Washington Section 
had its last meeting until the fall. A 
good turnout of about 100 members and 
guests was present for refreshments and 
dinner. After dinner the officers for next 
year were introduced and a chapter medal 
was presented to William E. McKenzie, 
as retiring chairman, by A. G. Bissell. 
A very excellent talk on welding electrodes 
was given by Dr. J. Miller, Metallurgist 
of The Reid Avery Co. 


The newly elected officers are as follows: 
Chairman, H. L. Ingram; Vice-Chairman, 
W. B. Bunn; Treasurer, R. P. Wood; 
Secretary, B. J. Brugge; Executive Com- 
mittee, L. H. Faucett, A. G. Bissell, W. H. 
McKenzie, A. Amirikian, A. W. Lubbers, 
C. E. Jackson, G. E. Knox, R. B. Swope, 
R. S. Stover, S. W. Trainer, Tage Beck 
and J. C. Ritter. 


WESTERN MASS. 


The Western Mass. Section held a 
meeting on April 28th in the B. P. O. 
Elks Home, Holyoke. The meeting was 
opened at 8 p. m. by the Chairman, Mr. 
Emery, who welcomed the 71 members 
and guests in attendance representing 16 
companies. 

Mr. Emery then called for the minutes 
of the March meeting and the Executive 
Committee Meeting of March 13th. The 
following appointments were announced: 
Chairman of the Program Committee, 
H. S. Hill; Chairman of the By-Laws 
Committee, R. W. Gamache; Chairman 
of the Membership Committee, Miles I. 
Stray; and Chairman of the Publicity 
Committee, H. E. Ballard. 


Closing the business meeting, Mr. 
Emery proceeded to the introduction of 
the technical speaker for the evening, 
Dr. W. G. Theisinger, Welding Engineer 
with the Lukens Steel Corp. 

Dr. Theisinger presented a talk on steel 
plate production, illustrated by slides and 
technicolor movies called ‘““The World’s 
Largest Plate Mill.’ Subjects covered 
by the talk were, the casting of billets, 
rolling, cropping, descaling, trimming and 
finishing of steel plate. Dr. Theisinger 
also showed some heavy fabrication opera- 
tions and the metallurgical aspects of 
welding, heating and stress relief. Dr. 
Theisinger’s talk was highly instructive 
and met with the approval of the group 
as expressed by the many congratulations 
tendered to him at the conclusion. 


YOUNGSTOWN 


At the Annual Meeting for the election 
of officers, the following officers were 
elected for the coming year: Chairman, 
Robert Fischer; Vice-Chairman, Arthur 
Waldo; and Secretary-Treasurer, Carl J. 
Heltzel. 


THE WELDING JOURNAL 


Employment 
Service Bulletin 


SERVICES AVAILABLE 


A-451. Welding Exper: Prominent 
Welding Engineer, consultant. author ay 
educator; Stevens and R. P | graduat: 
seeks position with essential industry, 
engineering group, or educational jpg, 
tution. To improve existing weldir 
methods; develop new procedures: cop, 
vert to welded design; supervise prody 
tion; estimate; set up training Progran 
for engineers and operators 

A-452. Research position wanted | 
worker in resistance welding. Bact 
ground of electrical engineering. A 
vanced study in metallurgy, electroni 
and welding. Thesis on spot welding , 
brass. Six years’ shop experience 
spot, seam, and projection welding 
stainless and low carbon steel. Recey 
experience on tungsten, molybdenun 
nickel and other materials. This exper 
ence includes adjustment and care of al 
kinds and sizes of welding machines an 
associated electronic control 

A-453. Night Welding Superintend 
ent, 14 years’ experience on all types of 
Arc Welding. Familiar with and hav 
passed A.P.I.-A.S.M.E. and Navy cod 
tests. Have college and T.W_I. certif 
cates on the training and instruction 
new men plus two years’ instruction an 
9 years’ supervisory experience. Goo 
reference. Age 35. Available July 12th 

A-454. Thoroughly experienced Welder 
Operator and Instructor. 18 years’ e, 
perience, arc and acetylene. 12 years a 
welding foreman, production welding an 
shipyard experience. Last 15 months as 
chief Instructor for vocational training for 
war production workers, training welder: 
for shipbuilding industry, and other de 
fense plants. Have worked as toolmaker 
Prefer place in sales and service. Age 38 
Married, two children. 

A-455. Welder and Instructor. 15 
years’ experience in manufacturing and 
maintenance welding and teaching. Ex 
perience includes heavy and light welding 
blueprint reading, layout and supervising 
Some machine shop. Can teach any 
thing I know. Certified A welder, ar 
Army Air Corps. Age 38. Two children 
Highest references. 

A-456. Several years’ experience as 4 
welder and also completed a course 1 
welding engineering in shipbuilding 4 
Drexel Tech. Desires position with ao 
engineering-firm or as an assistant to @ 
welding engineer. 

A-457. Twelve years’ experience ™ 
welding. Have been employed in various 
capacities, engineer, foreman, inspect! 
and instructor. Recently welding © 
gineer in Puerto Rico. . 

A-458. Experienced Pipe or Tank 
Welder looking for position on overse® 
contract. Certified to work on high 
pressure piping on Army or Navy work 
Several years’ experience on pipe welding 
and high pressure boilers or tanks 

A-459. Experienced Welding Supet 
visor desires position. References 
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BACK NUMBERS OF THE JOURNAL 


WeLpinc Socrety is 


The 

rt of a number of back copies of THE 
WeLDING JOURNAL These are in demand 
» workers in defense industries and by 
raries 


\ list of the issues which the Society 
wild like to obtain is given below. Any 
ember who has no need for his back 
eres will be conferring a favor on the 
SociET! if he sends them in. If some 
-eimbursement is desired, the Socrery is 
. ‘Hing to pay 25¢ per copy sent in. 


W 


November 1934 

lanuary, February, March and Septem- 

ber 1935 

January, August, September and Octo- 

ber 1936 

March, April, May, June, July, August 
and December 1937 

january, February, March, May and 
November 1938 

January 1939 

January, February, May, August, and 
December 1940 

January and February 1941 

October and November 1942 


The Socrety would also like to obtain 
copies of the old 1938 Welding Handbook 
which members are no longer using. 
Several libraries have made requests for 
these. 


WHICH JOBS FOR YOUNG WORKERS 
IN WELDING OCCUPATIONS? 


The art of Welding is an essential tool 
f industry, and when efficiently applied 
has effected savings of both time and ma- 
terial—vital factors in the war effort. 
Satisfactory welding requires in addition 
to proper engineering design, that welding 
perators be trained in the skillful and 
safe use of welding equipment and that 
hey apply sound welding practices. As 
the use of welding has increased, so has 
the demand for trained welding operators. 
Thousands of men and women have been 
trained in welding occupations during the 
past year. Between August 1, 1942, and 
February 1, 1943, approximately 270,000 
men and women were trained in welding 
xcupations by the public vocational 
schools in cooperation with the State 
boards for vocational education and the 
‘hited States Office of Education under 
‘he program of vocational training for 
War-production workers. Of these men 
and women 100,000 were employed work- 
's receiving upgrading training; 170,000 
vere new trainees. For the period July 1, 
1942, through January 1943, the National 
Youth Administration trained 54,000 in 
welding occupations. Additional thou- 
‘ands were trained by private industry. 
Welding used to be considered a man’s 
Job, but many of the newly trained weld- 
‘ug operators are women and older boys 
and girls. Owing to the diminishing sup- 
ply of adults readily available for training, 
in some places boys and girls of the 16- 
and 17-year age group are being trained 
and employed in the welding process. 
Although the employment of these young 
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persons is usually not necessary or advis- 
able, when they are employed, it is im- 
portant that they be safeguarded from 
undue hazard and protected from injury. 
A leaflet, the sixth of a series of advisory 
standards on the employment of young 
workers in war industries, is intended to 
serve as a guide for the placement of 
young people in jobs where they are least 
likely to be injured. U.S. Dept. of Labor, 
Children’s Bureau, Washington, D.C 


WESTERN SOCIETY OFFICERS 


Dr. C. Earl Webb, designer of bridge 
and western division engineer of the 
American Bridge Company, Chicago, has 
been elected President of the Western 
Society of Engineers for the year 1943-44. 


WAR PRODUCTION BOARD 
WASHINGTON, D. C. 


To Manufacturers and Distributors of 
Compressed Gases 


You are aware of the serious shortage of 
cylinders for compressed gases such as 
acetylene and oxygen, which will become 
more acute as the war effort increases and 
more cylinders are required by the armed 
services. I am apprised that the manu- 
facturers and distributors of compressed 
gases have taken the initiative in meeting 
this problem by adopting various methods 
to secure more rapid cylinder turnover, 
whereby more gas can be handled with 
fewer cylinders. Certain techniques which 
your industry has employed, such as re- 
quiring that empty cylinders be returned 
when full cylinders are supplied and re- 
stricting the time that cylinders may be 
retained by customers, seem eminently 
sound. 

Compressed gases are a vital part of 
the war production program and the 
critical problem of cylinder availability 
bids fair to become more serious. I would 
emphasize that the War Production Board 
fully supports and encourages your action 
and urges that it be intensified. If the 
industry’s efforts are unable to produce 
adequate results, the War Production 
Board is prepared to implement conserva- 
tion measures by a suitable order 

DONALD NELSON, Chairman 


THE FUTURE OF THE PRIVATE SCHOOL 


Several letters have been addressed to 
the Editor calling attention to the plight 
of the small private welding school. 

The Government has taken over a num- 
ber of the larger welding schools substan- 
tially subsidizing them for welding opera- 
tor training during the war emergency. 

However in order to focus public atten- 
tion on the situation we quote below ex- 
tensively from a typical letter. 

‘The private school is part of the small 
business and individual enterprise which 
someone so wisely said is the backbone of 
America. The majority of this group are 
businesses which were established before 
the war began and are headed by men who 
are specialists in their field. 

“The private schools of which I write 
have had the responsibility of procuring 
and selecting possible trainees, working 
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out their problems for them, bringing them 
back to class when they became discour- 
aged and dropped out, and nursing them 
along during a training period sufficient 
for them to qualify for their place among 
skilled craftsmen. Then there is the re 
sponsibility of placing them ona job. In 
this respect these small schools have made 
a very good showing, for, during ordinary 
times the graduate of the private school 
really had to have ‘‘something on the ball’’ 
in order to get achance. Of course some 
schools gained a good reputation with local 
employers, which made it a little easier 
for their graduates to get a chance 

“In the preparatory period before the 
war, and in the days which followed Pearl 
Harbor, these schools buckled down to 
hard work procuring and training students 
for aircraft factories, shipyards, and other 
industries important to the defense of our 
country. In most cases they invested in 
more shop equipment, office equipment, 
printing, advertising and established a 
field force to procure more students. Dur- 
ing those hectic days the average private 
school could not get enough students to 
train, in order to meet the needsot industry 

“At this point the public educators, 
with the help of Government funds, es- 
tablished ‘‘Defense Schools.’’ Now the 
time has come, when, due to the draft of 
the proper eligibles and the uncertain 
status of all other manpower, there just 
does not seem to be enough men available 
to keep both the Defense Schools and the 
private schools in existence. Of course, the 
private schools will be the ones to fade out 
because they have to exist on the tuition 
paid by their students. Then, too, no 
busimess can sell its services when practic- 
ally the same thing is given ‘‘free’’ across 
the street, with an unlimited amount of 
publicity and advertising. 

“Many of our private schools have 
worked long hard years to establish their 
reputation. Some of them have rein 
vested all of their earnings in their estab 
lishment; but now they have reached the 
end of their rope. Some of them have al- 
ready closed; others are trying to hang on 
because their school and reputation are 
their life’s work and nothing else matters, 
but even they are dropping off every day 
They could be called ‘‘just another war 
casualty.”’ That would be fine if they were 
non-essential; but they are essential 
They have recruited and trained more men 
right to work building ships, tanks, guns, 
airplanes and factories, than any other 
source of trained skilled workers 

My suggestion is that they could be 
taken over by the Government and util- 
ized to great advantage, then turned back 
to the owners after the war. In this way 
the Government could make use of their 
facilities, personnel, and experience, to 
train more real qualified skilled workers at 
less cost than in any other way, or the 
schools could be paid a flat rate for every 
student they procured and trained. I am 
sure that if the actual cost of procuring 
and training workers under the present de- 
fense training program 
and the amount made available to private 
schools, the Government, industry and 
everyone concerned would profit by their 
experience and help during the present 
emergency, thereby saving another valu- 
able American industry.’ 


was computed, 


483 


be 
4 
a 
all 
cx 
i 
SRD 
4 
2 
q 
i 
4 
§ 
wx 
= 
be. 
‘ 
it to a 
i 
an 
4 
» 4 
i 


Now, All-Position A.C.Welding 


with New Murex 
Type A Electrode 


This new rod has been designed to meet the demand for an electrode that can be 
used with A.C. current and that will handle easily in the overhead and vertical as 
well as in the flat and horizontal positions. € The new Murex Type A electrode meets 
these specifications superbly. It is fast winning friends for welding of high pres- 
sure mild steel piping, ships and structural steel work—and for other applica- 
tions where an all-position electrode is desirable. © According to many tests in 
laboratory and in the field, deposited weld metal is clean and smooth, without gas 
pockets or slag inclusions. Fusion and penetration are excellent. @ Murex Type A 
electrodes meet the requirements for Grade E-6011 electrodes under A.W.S.-A.S.T.M. 
specification A-233-42T; for Grade Ill, classes 1 and 2 under U.S. Navy Bureau of Ships 
Specification 46E3 ; and for Grades H1 G,B1G,and El G,American Bureau of Shipping. 
Q Type A is available in %2”, %”, 542” and %.” sizes. Typical physical properties of the 
weld metal, stress-relieved, include yield points of 47,000 p.s.i. to 56,000 Ibs. p.s.i., 
ultimate strengths of 60,000 to 68,000 Ibs. p.s.i. and elongations of 27% to 32%in 2”. 


Send for your copy of new Murex catalogue. 


METAL & THERMIT CORPORATION 


Specialists in welding for nearly 40 years. Manufac- 
turers of Murex Electrodes for arc welding ond of 
Thermit for repair and fabrication of heovy parts. 


120 BROADWAY, NEW YORK 


ALBANY « CHICAGO e PITTSBURGH 
SO. SAN FRANCISCO « TORONTO 
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TENTATIVE PROGRAM 


TWENTY-FOURTH ANNUAL MEETING 


AMERICAN WELDING SOCIETY 
WEEK OF OCTOBER 18, 1943 


HOTEL MORRISON, CHICAGO, ILLINOIS 


Make Room Reservations Early—-Direct with Hotel Morrison 
Arrive Sunday 17th—(Convention Hotel) Rates Apply for Short or Long Stay 


ALL Technical Sessions will positively 
start on time. 


No Stenotype Reporter—Members de- 
siring to discuss papers are urgently 
requested to prepare discussion in 
writing in advance of the meeting and 
to send copies to headquarters as those 
preparing written discussion will be 
given preference at the sessions. 
Members and guests giving extempo- 
raneous discussion at meeting should 


IMPORTANT 


forward a written transcript of dis- 
cussion as soon as possible after the 
meeting. 


Members and guests are urged to 
REGISTER immediately upon arrival 
at A.W.S. HEADQUARTERS and 
obtain Convention Badge admitting 
them to Exposition. 


NO REGISTRATION FEE but a 
charge of $1.00 (per member) and $1.50 


(non-member) is made for Technical 
Sessions Papers 


Registration 
week 


Monday, Tuesday and Wednesday 


Thursday 


hours throughout the 


Hotel Morrison 


’ 9AM.to 5 P.M 
9 A.M. to 12 Noon 


MONDAY, OCTOBER 18th, Morning—9:30 A.M. 


Chairman—kK. L. HANSEN, 
President, American Welding Society 


OPENING SESSION 


Vice-Chairman—E. V. DAVID 


Chairman, Convention Committee 


PRESENTATION OF MEDALS AND PRIZES 
The Adams Lecture, by Dr. C. A. ADAMS, First President, American Welding Society 


Monday Afternoon—2:00 P.M. 


SIMULTANEOUS TECHNICAL SESSIONS 


CUTTING 


Chairman—ELLSWORTH L. MILLS, 

Bastian-Blessing Co. 
Vice-Chairman—H. E. ROCKEFELLER, 
The Linde Air Products Co. 


Flame Cutting Heavy Steel Secti 
of Large Diameter ‘oy: 


D TY 


oy RK. L. DEILY and C. BENYO, Bethlehem 


Steel Company 


Welding and Cutting in Steel Mills 
W. MORGAN, American Rolling Mill 


Electronic Control of Gas-Cutting 
chines 


by R. D. MCCOMB, General Electric Co. 


= Machine Cutting for Assembly Line 


Fabrication 


by CHARLES O. ADAMS, Delco Products 


RAILROAD 


Chairman—A. G. OEHLER, 
Editor, Railway Age 
Vice-Chairman—C. E. MORGAN, 
Chicago, Milwaukee & St. Paul R. R. 
The Welded Locomotive Boiler 
by E. G. YOUNG, University of Illinois 


Welding as It Applies to Railroads 
by ROBERT MORAN, Missouri Pacific R.R. 


Railroad Shop Welding and Cutting 
by J. W. KENEFIC, Air Reduction Sales Co. 


Welding of Railroad Transport Equip- 
ment 


by C. DREUTZLER, Electro-Motive Corp. 


WELDABILITY 


Chairman-—A. B. KINZEL 
Union Carbide & Carbon Res. Labs 
Vice-Chairman—cC. H. JENNINGS 

Westingt & Mig. C 


vveé ngqnouse Elec. 


Investigations at Lehigh 
GILBERT E. DOAN, Lehigh University 


Investigations at Rensselaer Poly- 
technic Institute 


by WENDELL F. HESS, R. P. I. 
The Weldability of Silicon Steels 


by C. E. JACKSON and G. G. LUTHES 
Naval Res. Lab. 

Weld Bead Hardness Tests on Plain 
Carbon, Nickel and Nickel-Chrom- 


iurn Steels 
by OSCAR E. HARDER and C. B. VOL 


DRICH, Battelle Memorial Institute 
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Chairman—E. R. SEABLOOM, 
Crane Company 


Monday Evening—7:30 P.M. 
MOTION PICTURE FILMS 


General Electric Film on Atomic Hydrogen Welding 


Vice-Chairman—R. E. McFARLANT 
Western Electric Co. 


An Address on Welding in Ordnance Construction, by COL. S. B. RITCHIE, 


RESISTANCE WELDING 


Chairman—JOHN D.GORDON, 
Detroit Electronic Laboratory 
Vice-Chairman—C. L. 
PFEIFFER, Western Electric Co. 


Flash Welding of Alloy Steels 


by C. M. MANZER, General 
Electric Co. 


The Spotwelding of Carbon 
and Alloy Steels Particu- 
larly in Heavy Gauges 

by JOHN BARRETT, Taylor-Win- 
field Corp. 


The Spot Welding of the 
Carbon Steels SAE 1020, 
SAE 1035 and SAE 1045 in 
the 0.040-In. Thickness 


Chief of the Service Branch of the Chief of the Ordnance Office. 


TUESDAY, OCTOBER 19th, Morning—9:30 A.M. 
SIMULTANEOUS TECHNICAL SESSIONS 


FLAME HARDENING 
AND HARD FACING 


Chairman—D. H. COREY, 
The Detroit Edison Co. 
Vice-Chairman—R. G. 
HAWLEY, 

Link Belt Ordnance Co. 


TUBING 


Chairman—J. P. DODS, 
Summerill Tubing Co. 


Vice-Chairman—H. S. CARD, 
Formed Steel Tube Institute 


Welded Steel Tubing—Qual- 
ity Control and Application 


by R. D. MALM, Clayton Mark 
& Co. 


Ordnance Flame Hardening 
by S. SMITH and J. G. MclIL- 
HINEY, Air Reduction Sales 


Co. 


Machine Welded Metal Tub- 
ing 

by G. C. GRIDLEY, Mechanics 
Universal Joint Div., Borg- 
Warner Corp. 


Oxyacetylene Tube Welding 


Proven Applications of Flame 
Hardening 


by EDWARD GRUBER, Wheeling 
Steel Corp. 


Hard Facing of Punches and 


SHIPS 
Chairman—DAVID ARNOTT 
American Bureau of Shinn: 

Vice-Chairman—F. 
SCOTTEN 


Great Lakes Engineering W rk 


Welding in Ship Construc. 


tion 

by DON LEACH and EDWART 
WALTERS, Chicago Bridge 
Iron Co., Shipbuilding Dis 


Welding in Ship Construc. 


tion 
by PAUL ARMSTRONG, M 
sippi Valley Structural S 
O. 


Welding in Ship Construc- 


by WENDELL F. HESS, Rensse- 


laer Polytechnic Institute Co. 


RESISTANCE WELDING 


Chairman—R. E. POWELL, 


by A. C. WEBER, Laclede Steel 


Dies for Hot Forge Shells tion 
by J. A. GALLAHER, Haynes by R. W. BRENDLE, Tampa S 
Stellite Co. building Co. 
Tuesday Afternoon—2:00 P.M. 
SIMULTANEOUS TECHNICAL SESSIONS 
SHIPS RESEARCH 
Chai MES C. BLA ie 
airman——JAME LAKE, Chairman—H. C. BOARDMA! 


We stern Electric C ‘ 
Vice-Chairman—B. L. WISE, 
Federal Machine and Welder Co. 

Why the Weld Recorder 
by J. R. FETCHER and J. 
BEEMT, E. G. Budd Mfg. Co. 


Double Pressure Systems as Applied 
to Resistance Welding Machines 


by S. M. HUMPHREY, Taylor-Winfield 
Corp 


Stored Energy Welding of Mild Steel 
by J. M. DIEBOLD, General Motors Truck 
and Coach 


Flash Welding of Nickel and High 
Nickel Alloys 
by W. F. HESS and A. MULLER, Rensselaer 


Polytechnic Institute 


VAN DEN 


Commander, USNR, Bureau of Ship 
Vice-Chairman—H. W. PIERCE, 
New York Shipbuilding Corp. 


Ss 


Planning for Production Welding and 
Cutting in Modern Shipyards 
by J. G. MAGRATH, Air Reduction Sales 


oO. 


Thermit Welding and the Maritime 
Commission Work 
by J. H. DEPPELER, Metal and Thermit 


orp. 

Quality of Steel Delivered to Our 
Shipyards 

by R. B. LINCOLN, Pittsburgh Testing Lab. 

Longitudinal Welded Joints 


by A. G. BISSELL, Bureau of Ships, Navy 
Dept. 
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Chicago Bridge & Iron Co. _ 
Vice-Chairman —!. 5. 
General Electric ¢ 


Fatigue Strength of Fillet Welded 
Joints 
by W. M. WILSON, University of | 


The Hammer Test for Welded Pres- 
sure Vessels: An Investigation — 
by C. O. DOHRENWEND, Ar 


search Foundation 


Investigation of a Normalizing Pro- 
cedure to Improve the Grain Struc: 
ture of Welds in Carbon-Moly> 
denum Pipe 

by I. A. ROHRIG, Metalluraist, Keses" 
Dept., and D. H. COREY, Welaing* 
neer, The Detroit Edison Company 

Correlation of Structure and Strenst# 
of Spot Welds in Aluminum Alloys 

by DANA SMITH and F. KELLER, 4! 
num Company of America 
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AIRCRAFT 
Chairman—G. N. SIEGER, 
S-M-S Corporation 
Vice- Chairman J. R. DAWSON, 
ion Carbide & Carbon Res. Labs. 


BF atigue Strength of Welded Aircraft 


Joints 
1. The Timken Roller 


Spotweldability of Low Carbon 


Evening—7:30 P.M. 
University Research Conference—H. C. BOARDMAN, Chairman, 


WEDNESDAY, OCTOBER 20th, Morning—9:30 A.M. 
SIMULTANEOUS TECHNICAL SESSIONS 


NON-FERROUS WELDING AND 
BRAZING 


Chairman—R. L. KOHLBRY, 

Machinery and Welder Corp. 

Vice- Chairman E. E. ISGREN, 
R. G. LeTourneau, Inc. 


Modern Methods for Welding Copper 
and Its Alloys 

by J. J. VREELAND, Chase Brass and 
Copper Co. 


Presiding 


PIPING 
Chairman F. C. FANTZ 
Midwest Piping an is ipply Co. 
Vice- Chairman—F » PIER, 
St in jar ( 1 Devel 
Oxyacetylene Distribution Systems 
by D. F. GUTHRIE and R. W. STEWART, 


Air Reduction Sales C 
Large Lines 


Aircraft Steels 
a eri and JULIUS HEUSCHKEL Carbon Arc Welding of Naval Brass by L. G. | ,HRISTOFFERSON, Chicage 
ME Carnegie-Illinois Steel Corp. | by KENNETH L, WALKER, Foster Wheeler Bridge & Iron Co 
4 —_ w idabilit of 27% Chrome Steel Pipe 
lity Tests of Aircraft Struc- 
Aluminum Brazing Sheet—Funda- by I. H. CARLSON and 
Cr ARI OM Crane 
S. L. HOYT and C. B. VOLDRICH, — E. R. SEAL M, Crane Co. 
™ Battelle Memorial Institute ab A. LLER, Aluminum Research 
abporatories 
q 
Wednesday Afternoon—2:00 P.M. 
SIMULTANEOUS TECHNICAL SESSIONS 
AIRCRAFT INSPECTION, QUALIFICATION REPAIR AND MAINTENANCE 
G. S. MIKHAL APC OV TRAINING Chairman L. S. McPHEE 
* Metallurgy Commit tee, Nati al Chairman O. B. J. FRASER Whiting Corp. eae 
Research Council itional Nickel C Vice-Chairman—E. C. BRECKELBAUM 
R. T. GILLETTE Vice- L. M. SKIDMORE H schfeger Corp. 
General Electric Co. General Motors Institut. 
Welding in the Design and 
ymposium on Applicable Methods of laintenance of Forming Dies qi 
viene Siting of Magnesium Inspection of Arc Welding peel by C. E. IFT, Ampco Metal, I: eel 
Materials (2) Structural—R. B. LINCOLN Job Shop—Past, Present and 
E. PIPER, Northrop Aircraft, Inc. Piping by WwW. SHACKLETON, Central O} 
tructures with NE8630 Maintenance of Tools and Equipment 
General Problems of Training Weld- JEFFERSON, The Welding Engi ay ay 


A A. ]. WILLIAMSON, Summerill Tut ing 


Fabrication and Welding of Aircraft 


Exhaust Tubing - Manifolds and 
Headers 


D. LaFOND, Buhl Stamping Co. 


Arc X4130 Aircraft Tubing 
TIFFIN, University of Oklahoma 


ing Operators 
by A. N. KUGLER, Air 
Co. 
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Reduction Sales 


by T. B 
nNee;r 


Tool Reclaiming by Brazing and 
Welding 
by W. A. JOHNSON, International Har 


vester ( 
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Evening—7:30 P.M. 
Section Officers Dinner and Conference 


THURSDAY, OCTOBER 2lst, Mcrning—9:30 A.M. 
SIMULTANEOUS TECHNICAL SESSIONS 


AIRCRAFT 


Chairman—P. H. MERRIMAN, 
lenn L. Martin Co. 
Vice-Chairman—H. ©. KLINKE, 
Republic Aviation Corp. 


Quality Control of Aircraft Spot Weld- 
ing 

by NATHAN C. CLARK, Lockheed Air- 
craft Research Lab. 


The Application of Flash Welding in 
Airplane Construction 


by C. B. SMITH, Douglas Airplane Co. 


Spot Weld Joint Efficiency for Alu- 
minum Alloys 


by C. W. STEWARD, Curtiss-Wright Corp. 


Spot Welding of Magnesium Alloys 


by H. W. SCHMIDT, Aircraft Welding 
Research Committee WRC. 


PRODUCTION 


Chairman—A. M. CANDY, 
Hollup Corp. 
Vice-Chairman—OTIS L. SMITH, 
Weldit Acetylene Co. 


Automatic Arc Welding Solves Pro- 
duction Problems 


by R. F. WYER, General Electric Co. 


Transition from Riveted to Welded 
Construction of Light Tanks 

by WM. OSHA and J. W. SHEFFER, 
American Car and Foundry Co. 

Welding of Armored Tanks 


by WILLIAM BOESE, Pullman Standard 
Car Mfg. Co. 


Thursday Afternoon—2:00 P.M. 


Business Meeting 


3:00 P.M. 
Board of Directors Meeting 


PRESSURE VESSELS 


Chairman—ISAAC HApT 
Babcock & Wilcox 
ice-Chairman—W. F. CRAWFORD 
A. O. Smith Corp. 


Adaptation of War Em 
Materials to Welded 
sels 

by E. R. FISH, Hartford Steam Boiler Incr 
& Ins. Co. a 


Welding of Dissimilar Metals 
by DR. W. A. PEARL, Whiting C 


orn 
ng 


SOCIETY HEADCTUIARTERS—HOTEL MORRISON, CHICAGO 
In order not to be disappointed, members of the Society are urged to make reservations 


promptly by writing to Leonard Hicks, Jr., Morrison Hotel, Chicago. 


It is imperative that 


these letters mention the name ‘American Welding Society Convention.” 

The rates for single rooms are $3.30, $3.85, $4.40, $5.50. The rates for double rooms 
are $4.40, $4.95, $5.50, $6.60, $7.70, $8.80. Rooms with twin beds are from $5.50 up. 
A large number of suites are available ranging in price from $9.90 on up depending upon 
the number of rooms and space 

Inasmuch as it is believed that the Hotel will be filled, members are requested to indicate 
their exact stay so that the rooms may be rented to members coming in later. 
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